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FROM THE BLUE 

Down, down, down, like a bolt from the 
blue, the Republic Thunderbolt dives on 
enemy aircraft with annihilating gun-fire. 

To climb up top with heavy armament 
— to overtake the adversary with blazing 
speed — takes power. This Army P-4 7 gets 
it — 2,000 h.p. worth — from its depend- 
able Pratt & Whitney Double Wasp. 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD, CONNECTICUT 

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 






Bubbles can cost Battles 


T HE advantage goes to the pilot 
who can get greater ceiling. At 
high altitudes, where atmospheric 
pressure is low, volatile aviation 
gasoline releases millions of tiny 
bubbles— dangerous bubbles that 
could form dread vapor lock and 
cause failure of the fuel system. 

Today, one item of over a thou- 
sand different parts made by 
Thompson is a precision-built 
fuel booster pump.These booster 
pumps, developed to lick the bub- 
ble problem, are being delivered 
in huge quantities. They enable 


our bombers and fighting planes 
to climb into the substratosphere 
to dodge anti-aircraft fire and gain 
height advantage in air combat. 

We are war workers. We cannot 
pilot the planes, aim the bombs, or 
man the gun turrets. But we can 
have a part— a vital part in Allied 
Nations’ fighting on all fronts. 
Our challenge is to develop and 
build better parts and produce 
them faster and in larger quanti- 
ties than the technicians and 
workers in enemy countries. To 
do that is the pledge of the 



War Production Drive 

LABOR-MANAGEMENT COMMITTEES OF 

Tompso n <ip Products. Inc. 

THOMPSON?' JfiAIRCRAFT PRODUCTS CD. 

Manufacturers of Automotive anti Aircraft Parts 


Beating Production Schedules on Vital Parts for Planes, Tanks, 
Submarines, PT Boats, Torpedoes, Jeeps, Half-Tracks, Tractors, and Trucks 
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III This Issue 


I F Hitler or Hirohito could spend an 
evening with the editorial night 
workers who prepared this, the 10th 
Annual Directory Issue of Aviation 
from a tangled mass of names and facts 
and figures, the Armistice would be 
much closer. As these dry statistics 
are catalogued and classified, they 
emerge in an orderly . procession of 
truths so formidable that it is amazing 

The compact confines of a manufac- 
turing industry so small that it com- 
pared in dollar volume to the hat check 
business in New York City, have swelled 
to include the makers of almost any 
other product you may select. A coal 
company now makes propellers, organ 
manufacturers now turn out airplane 
parts. The builders of our childrens’ 
toys are making high precision instru- 
ments. Our mothers, wives, and sweet- 
hearts have invaded aviation factories 
and they like it. Factories have been 
made of garages, meeting halls, distil- 
leries, and even cellars. Personnel train- 
ing goes on night and day. Tired manu- 
facturers arc getting out of bed in the 
middle of the night to bolster the mo- 
rale of third-shift workers by rolling 
up their sleeves and working with them. 
Perspiration and determination are the 
ingredients of which this manufacturing 
miracle is being made. 

Manufacturing merges with opera- 
tions in the maintenance shops of the 
airlines where modification work is 
grooming our air fleets for strange 
travels in almost mythical places. 

It all adds up to a pretty impressive 
total. In the directory of suppliers 
there are listed more than 2200 manu- 
facturers, supplying an average of two 
and one-half products each to the avia- 
tion. industry which includes aircraft 
manufacturers, airlines, engine manufac- 
turers, fixed-base operators, and avia- 
tion schools. The aviation industry to- 
day ranks very near the top as a pur- 
chaser of materials and fabricated 
products. 

The directory of manufacturers has 
been considerably improved this year. 
The products directory merely lists in 
alphabetical order the names of rnanu- 



T. P. Wright. Director of the Aircraft Re- 
sources Control Office of the recently organ- 
ized Aircraft Production Board. An organ- 
ization chart appears on page 111. 

facturers supplying these products. In 
a separate section may be found the 
addresses and key personnel of each 
of these manufacturers listed in straight 
alphabetical order. 

Aircraft, glider, and engine manufac- 
turers, as well as the airlines and schools 
are also listed with addresses and per- 
sonnel in separate directory sections. 

The pictorial section containing pho- 
tographs, silhouettes, and descriptive 
text of American and foreign aircraft, 
as well as the detailed specifications 
tables of aircraft and engines, has been 
in the making for many months and is 
unquestionably the most authoritative 
compilation of its kind in existence any- 
where. All types in current operation 
are listed and described. Members of 
the editorial staff have combed the 
embassies for foreign material and have 
had the entire compilation thoroughly 
authenticated by every official source. 

The American Doctrine of Air Power has 

stood the test of battle and bids fair 


the Axis. In the first of a series of 
two articles, Major Nathaniel F. Sils- 
bee describes this doctrine, tells when 

the careers of the men responsible for 
it. This article clearly shows that the 
successful air Avar being conducted by 
our air forces is the fruit of long plan- 
ning by. a group of men whose courage- 
ous vision and tactical brilliance fash- 
ioned in one piece a double-edged wea- 
pon of defense and offense. This is the 

thoroughly tested, thoroughly success- 
ful. The fathers of it are not superficial 
dreamers. They are critics only of 
themselves. They are sitting in cock- 
pits putting their ideas to the test 


Transportation in the Postwar Period is n 

subject that is seriously occupying the 
minds of many Avho are responsible for 
planning now and for the future. Mr. 
A. N. Kemp, president of American 
Airlines has been carrying on an aggres- 
sive campaign to establish fundamentally 
sound precepts of postwar transporta- 
tion. An expanded version of his ideas 
appears on Page 118 

Nearly every human being and nearly 
every industry has a stake in the air 
transportation industry. Some idea of 
this may be gained through perusal of 
the statistical presentation on. Pagel20 

More Wings for Army Airacobras are the 

result of a unique conveyor system in 
Bell Aircraft’s plant A complete and 
detailed description of this system, Avith 
particular emphasis on the tooling, is 

given in this issue beginning on 

Page 126 

As is customary Avith the Annual Year- 
book, the Sketch Book of Design Detail 
is run in expanded form. Page 147 


Coming 

The March issue of Aviation 
Avill include a detailed description 
of the assembly methods employed 
at North American in producing 
the famed B-25 bombers. Other 
manufacturing features will con- 
cern design and production with 
substitute materials at Vultec, use 
of high frequency electricity for 
setting glues in plywood construc- 
tion, and a number of others with- 
particular emphasis on the rapid- 
ly expanding plywood trend. 
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This label is backed by 23 years of aircraft plywood experience! 



# Crescent’s long specialization in 
aircraft plywood is speeding produc- 
tion for our customers in these im- 
portant ways: Faster output. Most 
modern equipment and methods. 
Enviable record on delivery. Cen- 
tral location saves shipping time. 


There is no substitute for this real 
KNOW HOW that Crescent offers 
the aviation industry — in meeting 
today’s huge warplane program, 
and in pioneering wood conversion 
developments for tomorrow’ s peace- 
time aircraft! 


Completely finished aircraft parts are fabricated by our affiliated 
company— INDIANA VENEER & PANEL CO., NEW ALBANY, IND. 
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T HE Piper L-4 plane is already proving its worth as 
the “Eyes of the Artillery” on the fighting fronts. 
Called the “Grasshopper” by artillerymen, the L-4 
docs a job greatly superior to the vulnerable observa- 
tion balloons of the last war . . . and with relative safety! 

The observer radios firing corrections to the battery 
until the guns are dropping shells directly on the target. 
The “Grasshopper's” protection is low-altitude flying, 
its ability to land quickly almost anywhere, the ease 
with which it can be hidden and the fact that it is 
practically invisible from above, even when in flight ! 

Its uses are not limited to the Artillery. It is now 
serving Uncle Sam in the Tank Corps, Cavalry and 
Infantry . . . directing troop movements, transporting 
officer personnel, delivering messages and spotting 
enemy infiltration. 

And, when victory is won, you 
will benefit by a smart, easy-to-fly 
peacetime version of this remark- 
able plane. You’ll be able to make, 
quick, safe, restful flights to your 
favorite hunting, fishing and vaca- 
tion spots, and streamline your 
business trips .* . . saving time, 
gasoline and tires. 


PIPER 


POINTS THE WAY TO WINCS Fill! All AMERICANS 
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VICTORY IS EVERYBODY’S BUSINESS 

This is not just a man’s war — winning it is At Solar Aircraft this sharing of the production 
everybody's business. Men and women work- burden has contributed much. If has, in a large 
ers are sharing equally in the responsibility measure, made it possible for Solar to produce 

and the credit for the results accomplished in unprecedented numbers of "anti-monoxide" ex- 

America's war production program. haust manifolds for America's fighting airplanes. 



SOLAR AIRCRAFT COMPANY * SAN DIEGO, CALIFORNIA 
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MULTIPLIES PRODUCTION MANYFOLD! 


Meeting production schedules and delivery dates 
exactly on time, calls for careful, competent plan- 
ning, for teamwork of the highest order. But it 
also calls for capacity. 

One way to multiply the production of a prime 
contractor— to effectively increase his capacity— is 
to spread the work. For example, at McDonnell, on 
one airplane contract alone, 70 percent of the work 
is spread among 50 subcontractors in 8 neighbor- 


ing states. 

Such an arrangement not only speeds production, 
but also makes possible expanded production. 
That’s why at McDonnell, we are not Only complet- 
ing present contracts on time — but 


MCDONNELL AIRCRAFT CORPORATION 


SAINT LOUIS 






TO THE JOB THEY'RE DOING! 
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assures accurate, dependable operation 
of Wocher Major Operating Table 


T he hydraulic cylinder and valves of 
this famous operating table used by 
the Army and Navy are precision honed 
by the Sunnen method to obtain accurate, 
dependable performance. 

This is just one more example of the 
hundreds of ways in which the Sunnen 
"MA" Precision Hone is serving industry 
in our all-out war effort. 


Wide Range — handles any internal diam- 
eter from .185" to 2.400". 

Easy To Operate — workers in 'teens — 
even girls — con be trained to handle 

No Fixtures Needed — work held in hands. 
Relieves big internal grinders for other jobs. 


Put Sunnen Honing to Work 
in Your Plant 

The "MA" is fast! Its accuracy conserves 
vital war materials, assures obsolute inter- 
changeability of parts. Low in cost, eco- 


Let a Sunnen Engineer 
Check Your Jobs! 

We'll gladly have a Field Engineer check 
your grinding or honing jobs in your plant 
with our "MA." Or write for free bulletin 


nomical to operate. 


giving complete information. 

Sunnen Awarded Army-Navy “E" 




SUNNEN PRODUCTS COMPANY, 7942 Manchester Avenue, St. Louis, Missouri 
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OME NIGHT an armada of 
planes will ride the cushion 
of clouds that conceals the 
land of Nippon down below. 
Crouched in the patch of light that 
lays acroi is their tables, the navi- 
gators of this armada will trace a 
line on a map, and through an Astro 
Compass they will “shoot the stars” 
. . . perhaps Arcturus ... for their 
position and their course. And then 
the stars will say, “Tokyo below!" 


This is now happening nightly all 
over the world. No need to fly low 
for landmarks. No need to pierce the 
tricks of camouflage, because there 

from the signposts that are forever 
fixed. The stars. 

These instruments . . . the Astro 
Compass that says, “You are here, 
and the enemy objective is there” 
. . . must be very true, very precise, 
very reliable. They are all of that . . . 


almost as true, as precise, and as 
reliable as the very stars from which 
they take instructions. 


The Astro Compass is among the electrical and 

ducingfor war-time aircraft. These products, 
being precision instruments, require skill, 
care and patience in the making. Every effort 
is made to bring these qualities into play, and 

acquainted with their fruits. 
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FOR THE 

ARMY AIR FORCES 

(Now in Production) 


“PUT IT ON THE BLANCHARD” 




valuable on jobs like 
the one illustrated. 


PRODUCTION INCREASED 71 PER CENT 

BOTH roughing and finishing are done by the same No. 18 
Grinder on these oil burner pump parts. First ground from the 
rough, then normalized and ground again, the parts are then ready 
for boring and drilling, locating from the flat Blanchard Ground 
surfaces. After all machining is done the parts are finish ground 
on the Blanchard to limits of -j-.0003"-.0001" 
and to a very fine finish. The pump body 
must have its end square with a finished 
bore. Twelve are held at one time on fix- 
tures mounted on one base plate, and mag- 
netically held. It only takes a few minutes to 
remove the group of fixtures, leaving the 
chuck clear for other work. 

Blanchard cylinder grinding wheels, manu- 
factured by the Blanchard Machine Com- 
pany, are used on this job. This was another 
reason for being able to increase the pro- 
duction from 28 to 48 pieces per hour. 



7/ie BLANCHARD machine company 


64 STATE STREET, CAMBRIDGE, MASS. 






23 YEARS AGO FIRESTONE PIONEERED "SHIP BY TRUCK” 





PIONEERS "SHIP BY AIR 


TODAY ... IN WARTIME 


TOMORROW ... IN PEACETIME 


*"pODAY American fighting men are 
stationed from Iceland to Australia, from 
the Aleutians to the Congo. With them, 
they have brought American equipment, 
American standards of living and American 
spirit. As a result, when peace comes, there 
will be a world-wide demand for American 
goods. 

To the seaways, railways and highways 
will be added a fourth dimension in 


transportation — the skyways. By ship, by 
train, by truck, by plane the products of 
American Industry and American 
Agriculture will pour forth to every corner 
of the earth. In this expanded world traffic, 
each type of transportation will have its 
place. And each will continue to rely on 
Firestone, as it has in the past, for much 
of its equipment. 

For example, giant air freighters will fly 


on wings built by Firestone, land on tires, 
wheels and brakes by Firestone, require 
many other products of the Firestone plants 
for safe and dependable operation. 

Whenever speed is the prime consideration, 
goods will be shipped by air. And, as you 
would expect, Firestone is pioneering “Ship 
by Air” — just as Firestone has throughout 
the years pioneered so many other notable 
advancements in transportation. 



THE FOURTH DIMENSION IN TRANSPORTATION * * 


lfl • 
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I HE giant telescope and the aircraft engine — both are precision instru- 
^ ments to conquer space. The telescope merely shortens visual distance, 
but the twofold power of the aircraft engine telescopes time as well as phys- 
ical distance to broaden man's sphere of action. For the great transports which 
speed the ever increasing tonnage of the air, Wright provides the power. 


WMi CHIU 
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Simple guard for power 
drills improves operation 



Information supplied by an Industrial Publication 

Safety in small tilings as well as great is an excellent The guard is very simple. It consists of a steel 

policy for manufacturing plants today. Adding safety sleeve set into the drill chuck surrounding the shank 

devices to small power driven hand tools has the of the drill bit It is easy to attach, and it could be 

same results as the same procedure on heavier ma- made from scrap tubing, or bar stock cutoffs with a 

chines. Operators can work better because their minimum of machining. 

attention is undivided. In operation, when the drill goes through, the 

That was the idea behind a guard for power driven guard brings up against the work, and stops forward 

hand drills devised by a worker in an airplane fac- motion of the tool. It is long enough so that the opera- 

tory. He noticed that hole spotters sometimes got tor's fingers cannot be caught between the work and 

pinched fingers when the drill suddenly punched the drill body. As a result slowing down caused by the 

through the work. operator's natural tendency to flinch is eliminated. 


ClIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 





p a n y 
City 



* the FLEX-O-TUBE Company 


He can take chances-BUT YOU CAN’T 


Equipment for war implements has a man-size job to do. The 
happy abandon of childhood and the mature fruits of liberty 
and individual initiative are worth fighting for. Flex-O-Tube 
continues to supply the very best hose assemblies obtainable so 
that under the pressure and strain, heat and cold, twisting and 
vibration of battle duty, military machines will not falter nor 
fail our men. With the firm belief that there is nothing too good 
for our fighting men and for those for whom they are fight- 
ing, Flex-O-Tube redoubles its efforts to help finish the job. 
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^message to men who say r !4 Bellows Won’t Do! 


Characteristics of Cook 
Spring-Life" Hollows 

"Spring-Life" bellows construction, 'they are as follows: 


Di-|>cn<lal>ilify 

lion. By employing metals which arc virtually fatigue- 
Cook "Spring-Life” Bellows is almost unlimited. 

Leak-proof Service 

The combination of lock seams, our method of soldering. 


ReNiNfance to Corrosion 
Sensitive Low-pressure Response 




tnrul.^In Cook^"Spring-Life" Bellows these' limits re- 
nt ami tlic ability 


"Spring-Life" Bellows offer unusual strength and ru 
gedness even with highly sensitive dimensional respons 



COOK BELLOWS offer many surprising 

advantages for service beyond the scope of ordinary bellows 


The design, the development, and construction of the Cook 
Spring-Life” Bellows is a direct result of this company’s 
nability to find a bellows on the open market that would 
neet our own requirements. 

kftcr racking laboratory tests, after long and proved serv- 
ce in our own production, after superlative performance in 
he most severe types of service — we are now ready to 
.dvoeate, engineer and supply the Cook "Spring-Life” 
lellows to those segments of industry which require a 
tandard of performance in the larger sizes, not ordinarily 
vailable in bellows. 


Here Is the Toughest Job Any 
Bellows Can Be Asked To Do 

Here in a diagrammatic view of the Cook "Spring- 
Noordinary bellow* could withstand the terrific shocks. 




This is the “Spring-Life^rincijAe . . . 

The "Spring-life" principle employs a method of conslruetlon in wy-eevr In aCook"Spring-Life"Sello»l-~hich is seldom 
diaphragms or flanges are joined ollernately of Iheir inner and ovC' 1 '■ °l»°ys found in the Oder curved section, not 
peripheries. Each flange, as shown, is a simple, patented form charade' ™ I 0 "'- tf* 1 * oliminesto. any doubt - 


r dependability « 
eing a weak point in the bellows which might op- 


sity maintained „ „„ , u „, 

U “ pho,phor b,OT, jnstruclion of the bellows a, a whole. 




flexibility desired con be secured by selecting the proper inside diamelr* 

When the diaphragms are assembled Info o bellows, flexure lakes place >"d»k>m the have ° tendency to bulge 

both the inside and outside curved section when pressure is applied. Und 1 ?"® *®* a ®® "’ fow rfr ®“ °® * om ® dianhraams 
i"“ “ xlmately equal ot both points. ** 





The Cook "Spring-Life” Bellows is different in principle, 
' mployed, differ- 


differc 




dilTerc 


In this application, the Cook "Spring-Life” Bellows 

and tear on the system. No ordinary one piece bellows 
— made of highly ductile metal with a low fatigue 

Here Are Tiro Widely Different Applications 




t materials ei 

t the type of service it will render. 

These bellows arc not "crushed” together — they are formed 
and assembled. The patented design is such that its service- 
ability is limited only by the fatigue point of the metal em- 
ployed. These metals are tempered metals of low ductility 
and, because of this, they withstand terrific shocks without 
losing their "Spring-Life”. Consequently, they can be built 
in much larger diameters and lengths than one piece bel- 
lows made of highly ductile metals with a low fatigue point. 


able performance with straight line operation, and the 
durability to withstand engine shock and vibration 
are the requirements of the bellows used in this appli- 

lead to disastrous results, yet Cook "Spring-Life” 
Bellows are "taking it," and giving all of the desired 
performance in active duty with a high factor of safety. 
Cook "Spring-Life" Bellows complete with tank assem- 
blies, such as illustrated at the right, have been sup- 
plied to leading power companies for use as oil expan- 
rcservoirs for rugged, dependable 
' as required on high voltage 
I transformer hanks. Interruption of 
I service due to over-heated or burned- 
t transformers is eliminated bc- 
isc of the correct and sturdy per- 
formance of Cook "Spring-Life” 
| Bellows in expansion tanks. These 


I low can the Cook “Spring-Life” Bellows help 




electric 

Vx ’ ’ IV COMPANY 

2700 SOUTHPORT AVE., CHICAGO, ILL. 





“Trigger planes”— that’s -what our 
pilots call the fighter planes and 
bombers that are ready for front 
line action. 

But not many of America’s mass- 
produced ships are“triggerplanes” 
as they roll from the assembly 
lines. So rapid are the changes in 
tactics and developments in aerial 
warfare that some features of 
these planes are rendered obsolete 
before they leave their factories. 
The Army Air Corps’ answer to 
the problem of keeping our planes 
superior to the enemy’s, without 
delaying production, has been the 
creation of modification centers. 
Here the latest combat experi- 
ences and newest discoveries are 
incorporated into our war planes 
to make them the "fightingest” 
ships in the air. 

Down in Birmingham, Alabama, 
we are completing and placing 
into operation one of the most ad- 


vanced modification centers yet 
established in the United States. 
In this plant, designed and built 



BtCHTEL- H5C0HE- PARSONS 
CORPORATION 
modification center 



£irinin/ham, Alabama 


by us, huge B-24 Liberator 
bombers are being given their 
final grooming for front line serv- 
ice. They are being prepared 


for assignments in North Africa 
. . . Europe . . . the Middle East . . . 
India . . . China . . . the South 
Pacific . . . the Aleutians ... for 
every part of the world ... and 
for the specific climatic and tac- 
tical conditions under which they 
will be flown. 

They are “trigger planes” in every 
sense of the word when they leave 
our plant, battle-bound. Armed 
to the teeth, guns manned, the}' 
are ready to meet enemy fighter 
planes the moment their wheels 
lift from our runway. 
'Bechtel-McCone-Parsons Cor- 
poration is a new name in the 
aircraft industry, but the members 
of our highly experienced organ- 
ization are old hands at engineer- 
ing, constructing and operating 
industrial enterprises, and in un- 
dertaking difficultand challenging 
projects. 

AIRCRAFT DIVISION 

BECHTEL-MCCONE-PARSONS CORPORATION 



BECHTEL-M'CONE-PARSONS CORPORATION engineers ■ constructors 


601 West Fifth Street, Los Angeles • 220 Montgomery Street, San Francisco 
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. Buy War Bonds . 


Aviation Hose Clamps 

Help to Keep ’em Flying 

Since the beginning of modern aviation \Mttek 
has been a producer of hose clamps for that in- 
dustry. Today— Wittek Aviation Hose Clamps, 
known as the standard of jhe industry for de- 
pendable hose connections-, are being used by 
the outstanding military aircraft and engine 
builders. Wittek Manufacturing Co., 4305-15 
West 24th Place, Chicago. 


K +iirMctf . 
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American engineering genius, in developing a steadily 
increasing use of light-weight aluminum and magnesium 
in American planes and engines, is contributing greatly 
to the records our air forces are establishing in carry- 
ing the fight to the Axis. 

And Aluminum Industries men and women are proud 
to work unceasingly so that Permile Aluminum and 
Magnesium Alloy Castings may go in ever-increasing 
volume into planes and engines of many types to help 
bring nearer the Day of Victory. 


ALUMINUM INDUSTRIES, Inc., Cincinnati. Ohio 
Detroit: 902 New Center Bldg. 

Los Angeles: 324 N. San Pedro SL 
Chicago: 614 So. Michigan Ave. 


PERMITE ALUMINUM AND MAGNESIUM ALLOY CASTINGS 


VIATIOX, February, 17-13 
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Making America's fire-power 

"FAST OAT tTS FEET/" 



War takes more than man-power and fire-power today. It takes 
horse-power, by the billion! All kinds of horse-power! Some for 
lightning speed — some for sheer irresistible "oomph" — some for 
steady, hour-in-and-hour-out pulling at full load. 

In bomber and fighter plane engines, in army trucks, tractors, 
tanks, jeeps, motorcycles; in submarines, torpedo boats and de- 
stroyers, Sealed Power Piston Rings are saving fuel and oil that 
become precious beyond price, after being carried perhaps half- 
way 'round the world. 


Sealed Power Corporation buy 

MORE 

Muskegon, Michigan • Windsor, Ontario WAR 

BONDS 


PISTON R I NGS - PISTONS -CYLINDER SLEEVES 
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Zero hour tor zeros 

Off heaving flight decks and bomb-scarred fields, 

from Wake to Guadalcanal United States Navy and 

M arine pilots in Grumman W ildcats are fighting through 
hostile skies to victory. 

It’s just too bad for Tojo when one of our lads 
gets a bead on a Zero. American courage, American skill 
plus a ship like the Wildcat is more than a match for 
the best the Jap has to offer! 

Years of experience designing and building planes 
for specific services give Grumman aircraft what it takes 
to come through. For war today. . . and peace tomorrow 
. . . look to Grumman to set the pace. 

Grumman .......... 

MAKES PLANES THAT MAKE HISTORY 
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HARVEY PRODUCTS HELP 


and 



LOS ANGELES 


CALIFORNIA 
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SPARTAN SCHOOL 
OF AERONAUTICS 

This "University o! Aviation," operated 
as a division of the Spartan Aircraft 
Company, is doing one of the greatest 
training jobs in history of any American 
civil aviation school. Skilled aircraft 
technicians by the hundreds have gone 


TO LINCOLN’S WORDS 


Ringing down through the years, the inspiration ol Lincoln's words is todaj 
called upon as never before to impress upon every American the need for c 
supreme war effort that government of the people, by the people, foi 

the people shall not perish from the earth." 

Today, a brood of American eagles are giving wings to those words . . . 
are soaring aloft from air fields in many parts of the world to justly and 
righteously protect our inalienable rights of life, liberty and the pursuit ol 
happiness. Spartan counts it a privilege to help supply these gallant fighter? 
with the vital equipment needed for the sure victory that lies ahead. 

As a member of the world's greatest aircraft industry, we do today's urgent 
task with complete confidence that this nation shall continue to endure . . . 
a free nation! 


out from Spartan School lo serve the 

being trained lo meet the ever-growing 
neod. Spartan School and its graduates 
gladly serve a fighting America! 


SPARTAN 

AIRCRAFT COMPANY 


CONTRACTOR TO THE U.S. ARMY AND U.S. NAVY 


|TULSA, OKLAHOMA 


★ BUILDERS Of FINE AIRCRAFT SINCE 19 



The "University of Aviation" Awaits You 

SPARTAN is a genuine "University of Aviation”, where fhe highest ideals 
of educational training are maintained. 29 modern buildings located on 50 
acres — completely equipped laboratories and shops — a fleet of training 
planes valued at S200.000 — seven flying fields — Government Approved 
and top-rated in the industry. The Spartan catalog will tell and show you 
ALL the interesting facts. 


line Service Mochanic (A&E) Course is now 




SPARTAN 



School of aerohaotics 

DIVISION OF SPARTAN AIRCRAFT COMPANY 
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V ICTORIOUS POWER for America’s Flying 
Fortresses . . . and for many another potent 
warplane . . . down the long assembly lines 
at Wright Aeronautical Corporation roll the 
mighty Cyclone "9s”! Here’s bad news in big 
volume for the Axis everywhere! 

On Wright’s powered assembly lines high 
production is accompanied by high precision 
. . . and swift, efficient Snap-on Wrenches 
play an important part. Many of these Snap- 
on Tools are specially made or adapted for 
operations on the line. 

The accuracy, flexibility and solid power of 
Snap-on Wrenches lend extra speed and pre- 


cision to difficult jobs. From production and 
assembly line to maintenance shop and far- 
flung bomber base . . . wherever ships are built 
and flown and serviced . . . Snap-on Wrenches 
and Hand Tools have demonstrated their ex- 
ceptional fitness for aviation’s needs. Snap-on’s 
3,000 tools and direct- 
to-you service are con- 
veniently near you 
through 35 factory 
branches at key avia- 
tion centers throughout 
the United States and 
Canada. For catalog, 
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ABOVE ALL— SAFETY 


the. T&B New Disconnect 

BONDING JUMPER 

MADE EXPRESSLY FOR AIRCRAFT MANUFACTURERS 
AND THEIR SUB-CONTRACTORS 

For installations, as specified, on removable parts of planes — 
Gas Tanks, Seats, Cowlings, Landing Gears, Wiring Assemblies. 
The T&B Disconnect Bonding Jumper is designed to let go 
in line of pull at approximately 15 pounds. It is particularly 
helpful on Auxiliary Gas Tanks on long range planes. The 
Tanks are automatically dropped when empty and the Jumper 
automatically disconnects. Also on Emergency Doors and Exits, 
the Jumper lets go when the door is kicked open. 

This new aircraft item is made by the makers of the famous 
Wedge-On, Sta-Kon and Tite-Bind lines of pressure connectors. 

Write for further particulars, or consult 
new T&B Aircraft Catalog, Page 36. 





THE THOMAS & I1ETTS TO. 

INCORPORATED 

MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ELIZABETH, NEW JERSEY 
In Canada: The Thomas & Betts Co Ltd. Montreal 
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TO AMERICA’S FIRST PLANE SPOTTER 








AIRCRAFT 


DESIGNERS AND BUILDERS OF THE LIBERATOR, 
CORONADO, CATALINA, C-87 TRANSPORT 
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RELDVS FOR nVMTIOn SERUIEE 


SHOCK -TEST ED... VIBRATION -TESTED... ALTITUDE -TEST ED 



Relays to match the ultra-exacting require, 
ments of aircraft service are nothing new to 
Struthers Dunn. Inc. We’ve been making them 
for years— and each year has seen the develop, 
ment of units to set higher and still higher stand* 
of performance and dependability in this 


STRUTHERS DURR, Ini. 

1321 ARCH STREET, PHILADELPHIA, PA. 

DUN CO DISTRICT ENGINEERS IN 28 CITIES WILL HELP SOLVE YOUR RELAY-TIMER PROBLEMS 



LET "WELL ENOUGH" ALONE? NEVER! 


T ub surge of aviation is strewn with 
skeptics who vowed no good would 
come of "flying machines". But, in spite of 
their doubts, men tinkered, tested and 
triumphed over the air. Success came he* 

ciplcs of aeronautics, details or materials 
of construction. 

Light-weight plastics have contributed 
a share to the perfection thus far reached. 
And, among these plastics, Synthane is 
one which has been successfully used. 


Synthane Bakclitc-laminatcd is a ther- 
mosetting plastic with many properties 
desirable in low stress primary' and secon- 
dary aircraft parts. Chief among these 
properties are light weight (half the weight 

aviation oils and gasoline, water and many- 
acids, structural strength, resistance to 

lure, excellent clcctricul insulating charac- 
teristics. and ease of machining. 

SYNTHANE CORPORATION, OAKS, PA. 



EARLY WING -BEATING GLIDER ready for Inals on St. 
Augustine Beach, Florida. Photo shows the aviator’s 
seat, wings and tail elevated and a rudder which was 
added to give stability. Photograph courtesy Aero Digest. 


TUNING-UP ARMY'S FIRST PLANE. Military avia- 
tion dawns in America as the Army receives its 
first plane, procured from the Wright Brothers 
in 1908. Official Photograph, (J. S. Army Air Forces. 


the AVIATION industry 
-x OK'S SYNTHANE 
jakiuta-lawnatid Tor 

WEIGHT with »«' S ' , *" 9 ' h 
■WEIGHT wilk 

r WEIGHT wMi HUH ONM* f™"" 1 
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SYNTHANE 

TECHNICAL PLASTICS 

SYNTHANE ] SSEHTS * HODS • TUBES - FABRICATED PARTS • SILENT STABILIZED SEAR MATERIAL 

fstaSce/Ire ~ lip Ittmlnrsteri 
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More Power 

per 


GEAR CASE 


GEAR CASE 
COVER 


FIELD HOUSING 


HANDLE 


in the New Black & Decker 


“Drillite” Plastic Drill 


Who says “You Can’t Do Business With Hitler”? Douglas A-20 
Havoc and Boston attack bombers, Douglas Skymaster. Skytrain 
and Skytrooper transports are doing business with Hitler around 
the clock. It’s a grim business that will increase in volume until our 
final victory is won. Douglas Aircraft Co. Inc., Santa Monica, Calif. 

World's largest builder of cargo and transport airplanes. 




DOUGLAS 

MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INC. 


B LACK & DECKER Engineers have done 
it again! A husky, new, lightweight drill 
with the highest horsepower per pound ol 
any drill ever produced by Black ©• Decker. 
The housings of these W' Standard and 3 /g" 
Standard Drills — made from the modern new 
plastic . . . DRILLITE — were exclusively de- 
veloped and perfected by eye-to-the-future 
Black 8s Decker Engineers. DRILLITE 
PLASTIC makes these tools a full pound 
lighter in weight — yet exhaustive tests prove 


they stand up under hard, continuous running. 

DRILLITE is a perfect insulator against 
dielectric shock, makes the drill cooler to 
handle, has high impact resistance. Screened 
air inlets insure ample ventilation. Handsome 
black finish provides lustrous, modern stream- 
lined appearance. 

Ask your nearby Black 8b Decker Distribu- 
tor for complete specifications on the Electric 
Drills of Tomorrow! The Black 8b Decker 
Mfg. Co., 738 Penna Ave., Towson, Md. 




c TOOLS 
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NATIONAL TUBE COMPANY 


UNITED STATES ST EE 


PLASTICS 


ETHOCEL 


Seamless Steel Aircraft Tubing — the 
strongest structural form known for 
its weight. All excess poundage is 
eliminated from vital parts of fuse- 
lage and landing gear. 

Plants of National Tube Com- 
pany are turning out Shelby Air- 
craft Tubing in ever-increasing 
amounts to meet the new production 
schedules. All types and sizes are 
made in accordance with rigid gov- 
ernment specifications. 

Write for our new book on aircraft 
tubing giving complete details on 
types of steel, surface finishes, special 
shapes and many helpful tables that 
will save you time and effort. 


resistance at temperatures of zero 
and below to —70° F. 

Ethocel is equally durable over a 
wide range of atmospheric conditions 
and has exceptional lightness and 
strength. This unusual combination 
of properties makes it adaptable to a 
wide variety of uses formerly consid- 
ered too severe for plastic materials. 


T HE Mustang is one of the finest 
performing fighter planes ever 
built for low altitudes. It has plenty 
of speed, is highly maneuverable and 
packs a healthy wallop. Even the 
British have lavish praise for this 
American plane. 

The Germans had just brought out 
their new Focke-Wulf 190, a high 
altitude fighter, when the low-flying 
Mustang hit the scene. At low alti- 
tudes the Focke-Wulf could not 
match the flashing performance of 
the Mustang — and neither could any 
other German fighter. 

Part of the Mustang’s perform- 
ance is obtained by use of Shelby 


— 4&0C& f icdc<Ua*tcc at 


Continued progress in the develop- 
ment of plastic materials has made 
possible many difficult military and 
industrial applications. Typical result 
of Dow's long-term research program 
is a new type of Ethocel Plastic 
(made of Dow ethylcellulose) that is 
proving a valuable contribution to 
the war effort, This material possesses 
remarkable toughness and shock 
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STANDARD AIRCRAFT PRODUCTS, INC. 

DAYTON, OHIO 

EASTERN SALES OFFICE — General Aircraft Product-, 1831 Graybar Bldg., New Tor* City 
WESTERN SALES OFFICE — Hartnell Aviation Supply Co., 3417 Crenshaw Slxd., Los Angples, Calif, 
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LIGHT WEIGHT DIESEL 


No Fire Hazard 
Lower Fuel 
Consumption 
Increased Striking 

Greater Stamina 
Dependable Operation 


Instant Response 
to the Throttle 
No Ignition 
System 
! Lower Cost 
i of Fuel 
Constant Torque 
at All Speeds 


POWER 



FOR TANKS • FOR PLANES • FOR SHIPS 

Using fuel that will not burn even when exposed to open flame, tlie Guilier- 
son completely eliminates the usual fire hazard from the power plants of 
tanks, planes and ships, and there is no ignition system to cause sparks or 
interfere with radio operation. Weighing less than two pounds per horse- 
power, the new light weight Guiberson diesel hits harder, faster, farther. 
Safe and dependable, Guiberson powered equipment is hitting the Axis on 
the battle lines of the world and is ready to serve on land, sea and in the air 


E STAIUSH tO p'»'° 


GUIBERSON DIESEL ENGINE COMPANY" 
Dallas, Texas 


THE GUIBERSON CORPORATION 

Aircraft and Heater Division 


ruary, 1943 



'UNFAIR 


%t/m k tf/imlm ! 


NO HAPPY HUNTING GROUND for Gremlins in these 
ADEL- equipped fighting planes serving the United Nations' 
Air Forces. These pesky little sprites who. as everyone knows, 
are responsible for faulty flying, find ADEL aircraft equip- 
ment just about Gremlin-proof. 

ADEL hydraulic control valves never jam in spite of Gremlins. 
ADEL clips and blocks protecting vital life lines against vibra- 





The secret of foiling Gremlins? Design Simplicity plus maxi - 


% 





£3 pH 


DEL 

:OtW., BURBi 


PRECISION PRODUCTS COKj^., BURBANK, CALIFORNIA 
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^STAMPING TRIMMERS 

'$top Bottlenecks • Do the Impossible 

in War Production Plants 


— arc being trimmed, formed, or both « 
Quickwork- Whiting Stamping Trimme 
In many instances, these Quickwo 
machines have cut to seconds operatio 



OUICKWORIC^ 

\ vmma 


Division of Whiting Corporation, 15623 Lathrop Ave., Harvey, Illinois 
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HIGH-FLYING WAR "BIRDS" require Dependable Lubricants 

f i 'HAT'S why so many military and naval aircrajt are lubricated 
X with Texaco Aircrajt Engine Oil . . . why more revenue airline 
miles in the U. S. are flown with Texaco than with any other brand. 

Consistent use of Texaco Aircraft Engine Oil assures clean 
engines ,/ree rings and valves, minimum bearing and cylinder wear. 

The outstanding performance that has made Texaco FIRST 
with the airlines has made it FIRST in the fields listed in the panel. 

Texaco users enjoy many benefits that can also be yours. A 
Texaco Aviation Engineer will gladly cooperate in the selection 
of Texaco Aviation Products, available at leading airports in the 
48 States. 

Phone the nearest of more than 2300 Texaco distributing 
points, or write to: The Texas Company, Aviation Division, 135 
East 42nd Street, New York, N. Y. 




TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 


TUNE IN FRED ALIEN EVERY SUNDAY NIGHT— CBS * HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 


AVIATION, February. 1943 




With eager hearts and nimble fingers, thousands 
of American women are working shoulder to shoul- 
der with men in vital war industries — replacing 
those who have left their machines to defend their 
country. And they are doing a fine job of filling 
men’s shoes, for they know that the battle of pro- 
duction must be won to keep their men at the 
front supplied with the guns, planes, tanks, bullets, 
and thousands of other things an army must have 
to be victorious. 

Women learn to operate South Bend Lathes in 
a surprisingly short time. Not that just any girl 
can become an expert machinist or toolmaker over 
night But on certain classes of work — the kind of 
work you would expect a beginner to do — women 
are highly successful. 


Quick to appreciate quality, women like South 
Bend lathes. They like the fully enclosed design 
with no exposed pulleys, belts, or gears — the smooth 
operation of conveniently placed controls — the ab- 
sence of rough edges and sharp corners that might 
catch their clothing — the dependable precision that 
enables them to turn out maximum production, 
even when extremely close tolerances are specified. 
And, most of all, they appreciate the ease of oper- 
ation which reduces fatigue to a minimum and 
seemingly shortens the work-day by hours. 

South Bend Engine Lathes and Toolroom Lathes 
are made in four sizes, 9" to 16" swings. South 
Bend Turret Lathes are available in three sizes. 
Write for information, specifying size and type of 
lathe in which you are interested. 




New U. S. Asbeston' Fabric Fittings Solve 
Problem of Heating and Defrosting Lines 

Shown above are a few of the many intricate fittings made of Asbeston Fabric 
that are successfully doing the job of critical metals in aircraft production. 

These fittings are designed in almost any conceivable shape or form required. 
They are made to withstand continuous heat of 400 F and not deteriorate at 
w as minus 40 F. They will not support combustion, 
units compare favorably with aluminum. 

•eleasing substantial quantities of critical metals, Asbeston 
re marked advantages both in sound deadening and resistance 


promptly on request. 


; utmost adaptability and can be applied 
. . cementing, clamping or arranging for 
tl by the use of U. S. Foster Quick-Grip 
of critical materials. 

Fabric Fittings will be supplied 


Typical Applications 






UNITED STATES RUBBER COMPANY 



Good Automatics 

deserve 

Good Operators 


Good operators can get the most b 0 ” 1 
any machine, and, because sec°"d 

count so much, automatics should be 

kept in use at peak efficiency. 

The Departmental Design o 
mattes helps nest opetatot, to learn 
faster. The extra rigid cross-slide con- 
struction permits holding heavre 
forming cuts to closet tolerances. 
Cone handbooks are useful in help 
i„ g both new and experienced opera- 
tors to get excellent results from Cone 

machines. 

prime YOUR RR0DUCT.0N pulse- spec.fy cones 


com "i'"'" C0 " pl ‘’ lT ' 





champiTOark plugs 


e of full, flowing engi 
enemy ship — the never-to-be-forgottei 


vital to a Navy pilot at that ci 


offices citing service records of the outstand- 
ing performance, long life and extreme de- 
pendability of Champion Aircraft Spark 
Plugs, in engines of every type and size. 
These case histories are gratifying to us and 
the results directly traceable to inherent 
qualities in materials and design which are 


the results of truly exhaustive research and 
engineering over a long period. 

Champion manufactures spark plugs, and 
spark plugs only, and has always backed its 
products with exclusive facilities and person- 
nel, without equal in the spark plug industry. 
We believe that is why Champion Spark 
Plugs are synonymous with dependability, 
■'-roughout the world. 


Characteristic Advantages of Champion Ceramic Insulation Ar 

from heat and chemical reactions. 4. Absolute uniformity of m 


the 
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TURN PLEASE . . . 
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France, England and America ignored for five years the sensational increase in 
production of Aluminum Metal by Germany and her allies. This tragic failure 
doomed France and tragically threatened England. Uncle Sam at last placed his 
fighting fist squarely around America’s greatest bottleneck — aluminum. Of course, 
the spirit of defeat cried aloud “It’s not needed.” Timid little devils of fear thought 
a thousand petty reasons why it should not be attempted. Uncle Sam has often 
laughed at timidity. He has learned that the spirit of offense is never conquered, 
that the fighter with the initiative never loses. He reasoned that this is a light metal 
war. That it will be won or lost in the air. To Uncle Sam nothing else mattered. 
Today there remains still another bottleneck to be broken in the aluminum 
industry — that 30% of idle metal tied up for months at a time in the form of 
scrap in transit, at plane plants and in junk yards throughout the nation, awaiting 
re-processing. This priceless aluminum is thus diverted from plane production at 
the most critical moment in our history. With its newly expanded Aircraft Parts 
Division, Reynolds Metals Company offers to aircraft manufacturers everywhere a 
way to smash this bottleneck — NOW! 
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MALLORY 


PARTS 

are Precision Parts 


^Mallory services to the aviation indus- 
try have expanded their scope enormous- 
ly. More and more aviation engineers are 
turning to Mallory while designs are still 
in the blueprint stage. They have learned 
that Mallory quality and Mallory experi- 
ence insure dependable performance. 



MALLORY Resistance Welding Electrodes and Holders: 

Mallory Standardized Spot Welding Tips and Holders, Mallory Seam Welding 
Wheels and Mallory Dies for flash or butt welding are speeding fabrication of 
aluminum, aluminum alloys, stainless steel and other metals in practically all 
leading aircraft plants. Mallory supplies specially developed electrodes that 
produce more welds between dressings . . . need replacement less often . . . and 
assure sound, clean welds at high production speeds ... at lower cost. Write for 
the Mallory Resistance Welding Data Book. 


MALLORY Electrical Contacts and Contact Assemblies: 

Made of many different Mallory -developed alloys and pressed powder materials, 
these contacts and contact assemblies are used to actuate a modem airplane’s 
electrically controlled apparatus . . . from retractable landing gear to variable 
pitch propeller. Mallory Contact Assemblies can save you production time when 
you need quantities of any given type of aircraft relay fast ! The Mallory Contact 
Data Book is an invaluable aid— we will send it on your request. 




MALLORY Bearings are made by Mallory’s Mallosil* Process of bonding 
silver to base metal backings. They provide a tough, homogeneous, heat-dissipat- 
ing silver surface of high fatigue resistance; ample strength and hardness; and 
high resistance to seizure. Mallory has set remarkable records for exactness and 
uniformity in producing bearings, bushings, pinion races, gear races and other 
aircraft engine parts. 


MALLORY Noise Filters: Used in aircraft to su ppress the static 
by spark-plugs, electric motors, inverters and other electrical equipmi 
and thus to assure clear communications. 




MALLORY Approved Precision Products: This term also applies 
to the many kinds of electronic equipment and parts made by Mallory for the 
aircraft industry’s use. For instance, Rectostarters* . . portable or stationary 
rectifier units . . . are used for testing aircraft electrical apparatus, for charging 
batteries in airplanes and in airplane plants, for starting "green” engines, etc. 
Also, condensers, volume controls, switches, vibrators, Vibrapacks* (vibrator 
power supplies), jacks, plugs and other electronic parts . . . made to high pre- 
cision standards by Mallory . . . are used in aircraft and airport communications 
systems, in aircraft laboratories and plant control equipment. 

•B«. V.S. Pa. Off. Our engineers are at your service. 

Approved 
Precision Products 


MallorY 
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T HIS applies equally well to sculpture and to castings. 

To produce Wellman Castings a thoroughly trained 
personnel works with the most modern facilities. The result 
—smooth, clean, precise castings with that fine degree of 
accuracy which saves time, costs and speeds assembly. 
★ Castings in brass, bronze, heat treated aluminum and mag- 
nesium (Dowmetal). Patterns of all kinds, sizes and designs. 

THE WELLMAN BRONZE & ALUMINUM COMPANY 

General Offices: 2533 East 93rd Street • Cleveland, Ohio 

WELLMAN wea*U WELL-CAST 


4 uiELLmnn 

CASTINGS X-RAY INSPECTED 
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Like the aircraft it makes for our country, 
the Beech organization has demonstrated a 
high performance factor. The graph above 
indicates the rate-of-climb of Beech pro- 
duction in the first year of our total war. 



t 



CORPORATION 
WICHITA, KANSAS, U. S. A. 
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You can never recover or replace lost time. Every minute or hour saved 
is added to your production — increased output. And there are several 
ways HECKER tools can save time and so add to your productive hours. 

HECKER tools are designed and built to reduce setting up time, to 
facilitate precision work, to help inexperienced workers reach and 
maintain normal output and to cut the number of rejects. 

Much of the extra know-how that our engineers put into every HECKER 
tool comes from constant contact with our own production work on 
precision parts for aircraft. This first-hand knowledge of men, machines 
and varied job requirements is the plus in HECKER tooling service. 

Let us work out your toughest tooling problem as a demonstration 
of HECKER service. Write A. W. Hecker, 1978 East 66th Street, 
Cleveland, Ohio, or 517 New Center Building, Detroit, Michigan. 




To further the war effort, we are today pro- 
ducing an ever-increasing supply of fine 
control bearings — QUALITY BEARINGS — for 
the air forces of the United States ARMY, 
NAVY and MARINES. 
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Best for War Work Because They 

TAKE LESS TIME FOR "TIME-OUT" 


0 The production loss caused by tool change- 
overs is one of those "necessary evils" that 
plague war plant production managers. It is no 
wonder, then, that Atkins Curled-Chip Saws have 
come as a god-send to shops and factories hard 
pressed for more and more output. 

The capacity of these saws for sustained cut- 
ting without re-sharpening is tremendous. On 
armor plate, copper, brass, aluminum, iron,.steel : 
or ony other metal, curled-chip teeth -dre on 
record as cutting double, triple 


ORIGINATORS OF THE 


more material between saw change-overs. In 
addition they take a deeper bite of metal than 
was practical hitherto, cutting with greater 
accuracy on shell stock, shell bands, gun mounts 
and many other armament parts. 

For full data on these production -boosting 
saws, write for information on Atkins Engineered 
Cutting Service. 


E. C-. ATKINS AND COMPANY 



SYSTEM OF METAL CUTTING 
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A Dependable Source of Hydraulic Power 


NO OTHER HYDRAULIC PRESSURE GENERATOR 
HAS THESE OUTSTANDING FEATURES: 


1 . — Tapered roller bear- 
ings maintain a positive 
mechanical separation 
between cylinder rotor 
and central valve 
spindle. 

2. — Talce-up adjust- 
ment of tapered bear- 
ings is provided to main- 
tain initial pre-loading 
for life. This is accomp- 
lished from outside of 
pump, without disman- 

THE HYDRAULIC 
PRESS MFC. CO. 
Mount Gilead, Ohio, U.S.A. 


HYDRO HPM POWER 
RADIAL PUMPS 
AND CONTROLS 
are the Basis for the 
Dependable, Efficient 
Operation of 
HPM FASTRAVERSE 
METAL WORKING 
PRESSES 





Unskilled men and women are now assembling planes, tanks, 
ships and guns faster and stronger with American Phillips 
Screws than was ever possible using slotted-head screws and 
highly skilled labor. 

American Phillips Screw Driving is quick and effortless: 

1. Place the point of the Phillips Screw Driver Bit in the 
Phillips Recess (bit centers automatically). 

2. Aim the driver with one hand. Other hand holds the work. 

3. Press the power driver trigger another American Phillips 

Screw driven straight and tight, with its head unburred and 
the work -surface unmarred. The Phillips driver can't slip out 
of the Phillips Recessed Head . . . can’t sit any way but straight 

in the tapered recess. So women and inex- 
perienced men hit top output at once, with- 
out undue fatigue or lost-time accidents. 
Production records and battle records 
prove American Phillips Screws to be 
among the powerful weapons of this war 
. . .for they make time fight on our side. And 
in the world of tomorrow, American 
Phillips Screws will, then as now, deliver 
highest speed at lowest cost. But right 
now, if you have assembly trouble on vital 
warwork.you can save operations, timeand 
materials with American Phillips Screws 


AMERICAN SCREW COMPANY 

Providence, Rhode Island 

CHICAGO DETROIT 

589 E. Illinois Street 4-258 General Motors Bldg. 


On Tomorrow’s Cars... 

AMERICAN PHILLIPS SCREWS 

will give the same speedy, tight fastenings 
that meet battle-tests on today’s planes 
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li V 1 li L Plug Valve Standardization Plan 

by 79 % the types of 


Standard Fittings make these 


types of Harvill 


Plug Valves adaptable to THOUSANDS of services 


HARVILL 

PROCESSES CORP. 
Federal Trust Bldg. 
Newark, N. J. 


Behind the Harvill plug valve standardization plan is a long and detailed study of plug 
valve inventory and installation problems — and ways that would reduce to a small 
lew the enormous number required up to this time. 

Ahead is an entirely new and greatly simplified plug valve "set-up" — pioneered by 
Harvill for the benefit of the entire aviation industry. NOW, with three basic types of 
Harvill plug valves and standard fittings which are available and generally stocked 
by manufacturers, the industry can eliminate thousands of wasted man-hours and 
frozen capital tied up in a multiplicity of plug valves . . . because exactly 24 Harvill 
plug valves TAKE THE PLACE OF 1160 valves of "non-standardized" design. 

Write for detailed literature and specification sheets — find out how the Harvill 
standardization plan can wipe out 79% of your plug valve problem . . .without changes 
in piping layouts or installation procedures. 


HARVILL 


CORPORATION 






A Reliable Primary Trainer 
With Fighter Characteristics 


When Fairchild created the PT-19 primary military 
trainer back in 1939, it combined aerobatic tactical 
design with great ruggedness and reliability in antici- 
pation of the exacting function the plane was to 
perform. When war came, the PT-19 was ready — a 
reliable primary trainer with "fighter” characteristics. 
Today, this trainer is being produced for the United 
Nations by Fairchild and the same plane with slight 
modifications is being built by three 
other firms in the United States and two 
in foreign countries under Fairchild 
license agreements. The same Fairchild 
"know how” that created the PT-19 
recently completed the AT-14 advanced 


crew trainer, an all-Duramold two-engined tactical 
training ship only one step removed from the 
bomber itself. Both planes are powered by Ranger 
in-line air-cooled engines. 

These two types of trainers not only speed student 
transition to warplanes but set the engineering pace 
required to* provide the tools of Victory. They reflect 
the "Touch of Tomorrow” that has marked every 
Fairchild engineering achievement for 
two decades — the "Touch of Tomorrow” 
that is today shaping things to come 
. . . next month, next year . . . from 
Fairchild drafting boards, laboratories 
and production lines. 
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THESE TOOLS OF PEACE ARE 
MAKING THE WEAPONS OF WAR 

Here are some of the VARD precision-made inspec- 
tion and production tools which in hundreds of war 
factories are turning out accurate, difficult work, 
quickly and efficiently. ALL VARD products conform 


to prevailing technical standards, and represent 


TWO-PIECE UPS-Made In larger Hian uniat 


I SPKIAl TAPS— Predilon ground Is narroa 
limits. Available alio In special and 
left-hand threads. 


the best in design, materials, and workmanship. 


PASADENA, 
C ALI FORNI A 









AFTER VICTORY... Back To The Job Of Serving The Nation 
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A VALUABLE NEW BOOK FOR YOUR DATA FILE 

Among other important matters, this booklet contains the follow- 
ing: • First publication of the result of tests that show how to get max- 
imum length of service from cable operating over pulleys. • Formula 
for estimating Elastic Stretch of Aircraft Cable. • Data on Fatigue and 
Tensile Strength tests. • List of cable construction commonly used— 
and their recommended applications. • Table of Tensile Strength and 
shipping weights— all constructions and diameters of Carbon Steel 
and Stainless Steel Cables. To make sure that you get a copy of this 
well-illustrated booklet, write at once on your company’s letterhead. 

AUTOMOTIVE AND AIRCRAFT DIVISION 

Dept. B, 6-235, General Motors Building, Detroit, Michigan 

AMERICAN CHAIN & CABLE COMPANY, Inc. 

BRIDGEPORT • CONNECTICUT 

j ESSENTIAL PRODUCTS . . . TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 

I gjv TRU-STOP Brakes, AMERICAN Chain, WEED Tire Choins, ACCO Malleable Costings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 

■ , HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire. Welding Wire, 

W- READING-PRATT & CADY Valves, READING Electric Steel Costings, WRIGHT Hoists, Crones, Presses ... In Business Jor Your Safety 
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Strange things happen to men and machines in 
the world above our world . . . the bitter cold, 
almost pressureless and airless world of the 
stratosphere. 

There every man's life is carried in his own 
oxygen cylinder. 

The valves and cylinder that provide oxygen 
for a stratosphere pilot are as important to him 
as his own arteries and heart . . . and they must 
be just as reliable. 

Special lightweight cylinders and valves for 
high-altitude flying were developed by Walter 
Kidde & Company, specialists in compressible 

These same Kidde specialists also developed 
the carbon dioxide inflation equipment for the 
rubber rafts that saved the lives of Capt. Eddie 


Rickenbacker . . . and many other American 
fighters. 

On planes . . . tanks . . . PT boats . . . ships . . 
and in factories, Kidde fire-fighting equipment 



Great advances are being made in the field of 
useful compressible gases. Pioneer in this field, 
Walter Kidde & Company has developed scores 
of interesting applications for our armed forces 
and for industry. After the 
war, these developments 
will help make a safer, 
happier Peace. 

For informat 
Walter Kidde & Company, 

Inc, 222 West Street, 

Bloomfield, N. J. 
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SPEED is the keynote of America's War Effort 
SPEED in armed striking power 
SPEED in the production of the tools of war 


In almost every industrial opera- 
tion, metallurgical cleanliness is es- 
sential for fast production and 
faultless performance of the fin- 
ished product. In welding, plating. 

Treatises on the 

Plating, Resistence Welding, and 
esses will be sent on request. Our labor 
experienced technicians are immediate 


painting, drop-hammer — scores of 
operations — the use of Kelite ma- 
terials for cleaning and processing 
has resulted in faster production — 
better performance. 


most efficient methods of Anodizing and Cadmium 
many other improved industrial proc • 
atory-trained, production-line - 
ly available for consultation. 



ADVANCED INDUSTRIAL CHEMICALS FOR CLEANING AND PROCESSING 


909 East 60th Street * Los Angeles, California 

BRANCHES IN PRINCIPAL CITIES • MANUFACTURING PLANTS IN LOS ANGELES, NEW YORK, CHICAGO, HOUSTON 
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PREVENT 



involved, and all part of one complc 


Further, you obtain the ; 
advantages of Cardox Systems' enhanced fire 
extinguishing performance. Cardox Systems 
extinguish fires by mass discharge (in tons, 
if needed) of Cardox CO., supplied from a 



‘"►"V' ***** ^jj 

NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 






IT'S SIMPLIFIED — 


pitch control, plus the po» 


One of America's finest fighting 
ships has earned a hard-boiled nick- 
name— the slugger. 

The slugger shown above is get- 
ting its Aeroprop. 

You'll notice one particularly in- 
teresting fact in this production-line 
view of a fighter in the making. The 
Aeroprop is going on the ship as a 
single, compact unit. In a matter of 
minutes the complete propeller will 
be fully installed and ready for 
flight. 

Thus, the Aeroprop saves installa- 
tion time, but it also saves time 
that's even more precious. Compact 
unit-construction makes it possible 


to check and service an Aeroprop 
in double-quick time, and that is a 
big advantage at the fighting front. 
When the heat is on, every main- 
tenance minute saved is a fighting 

From steel blade tip to hollow 
hub the Aeroprop is engineered for 
top combat efficiency. It is rugged, 
strong, light. With each passing 
day the Aeroprop’s performance 
becomes an increasingly decisive 
factor in America's air strength — 
because every day more and more 
planes are going off the production 
line and onto the fighting line — 
complete with Aeroprops. 



Aeroproducts 

DIVISION 


General Motors 
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AEROCRAFT tools are especially designed and built for their particular jobs . . . 
each is the result of close study of production and servicing tool requirements. 
Industry personnel are urged to write for the new AEROCRAFT TOOL catalogue, 
on company letterhead please, which includes many new tools that will help speed 
aircraft production and maintenance of planes already in service. 



FOREIGN REPRESENTATIVES: 


The A. R. Williams Machine Co.. Lid., Toronto, Hamilton and Vancouver. Canada * The Canadian Fairbanks*Morse Co , 
Montreal. Canada * Reginald M. Levy. Melbourne, Australia * Morris Black & Matheson. Ltd.. Aukland. New Zealand 
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THE ROSAN LOCKING SYSTEM 

The Rosan locking System, which is based upon various applications of The Rosan 
locking Ring to threaded inserts and studs, has solved a problem which has baffled 
engineers since the invention of the screw. 

This problem of locking a threaded insert in a harder or softer material, had hitherto 
been considered impossible of solution. Ordinary threaded inserts will turn and loosen 
under vibration, and in the case of the stud, the torque necessary to disengage a 
frozen nut, will invariably necessitate the use of an oversize replacement. 

The Rosan Locking System has eliminated these conditions. Under this system, any 
amount of force may be applied to a frozen nut without disturbing the stud. The 
Rosan Locking Ring holds it in place permanently. 

HOW IT WORKS 

The principle of the Rosan Locking System is 
very simple: a locking ring serrated both in- 
side and out, engages its inner teeth with a 
serrated collar on the insert or stud. The outer 
teeth broach their way into the softer material 
when pressed or driven into place with a drive 
tool; making the insert or stud an integral part 
of the softer material . . . and completely per- 
manent. 

THREADS UNDISTURBED 

When driving the Rosan locking Ring into an- 
other material, the force is applied only to and 
directly to the ring, without forcing or disturb- 
ing the threads of the insert. 


BARDWELL & McALISTER, INC. • 7628 Santa Monica Blvd., Hollywood, Cal. 


BROACHES WITHOUT DISTORTION 

The broaching action of The Rosan Locking 
Ring is accomplished without the slightest dis- 
tortion or fracturing of the softer material. 

AN INVITATION 

The Rosan Locking System has an infinite 
number of applications in all types of 
industry. Manufacturers and engineers 
are invited to submit their problems to us. 




Patents Pending 


NEWS BULLETIN FROM MAGNAFLUX CORPORATION- 


Sub -Contractor Inspections 
Prevent Battlefront Breakdowns 





Magnaflux Service 
As originators and pioneers of 
theMagnaflux Methods, Magna- 
flux Corporation and its engi- 
neering staff have accumulated 

ized knowledge and experience 
on this subject. This is placed at 

service which is extended to 
Magnallux users. Included are: 
training for operators, all neces- 
sary text books, regular contacts 
by field engineers, laboratory 



• As the war stimulated sub-contracting, 
parts inspection became more import- 

life and death when parts were likely 
to fail under battle conditions. 

The Magnaflux Corporation, as 
pioneer in non-destructive testing 
methods for every metal part on the 
production line, witnessed two devel- 
opments among manufacturers: 

<1) Prime Contractors not already 
benefitting from Magnaflux Service 
turned to the Magnaflux Corporation for 
fast practical inspection methods as a 
check on sub-contracted parts; 

(2) Sub - contractors for companies 


without Magnaflux Service did the 
same with their own parts to prevent 
later claims by the Prime Contractor. 

In many cases the question was taken 
out of their hands by Government 
specification of Magnallux Methods. 


This all points to one conclusion: In- 

parts prior to shipment or assembly as 
standard practice. Let the Magnaflux 
Corporation make quick positive in- 

tion. Time and money saved easily 
offset the expense. The right method 

Magnaflux engineer. Write us for Bui. 
letin B-41S. 


MAGNAFLUX CORPORATION 


5906 Northwest Highway, Chicago, Illinois 
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HORSEPOWER ! — not of faithful horses giving their utmost 
as in years gone by, but the tremendous horsepower of 
America’s mighty engines — is giving America and her Allies 
the Power to Win . . . Today, Continental Red Seal Engines 
— giants of dependable power — are “in there,” 
battling on all fronts. These engines, famous for more than 
40 years, are constantly making new records for depend- 
able stamina — on land, on the seas, and in the air. 


Continental Motors Corporation 


A ircraft Fn gine [JhnsJori 
MUSKEGON, MICHIGAN 
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GLOBE PIONEERS WITH POWERED 
HYDRAULIC HOISTS FOR PLANES... 


GLOBE HOIST COMPANY 



A-40. SLIDING JACKS ON REVOLVING SUPER- 
STRUCTURE PROVIDE WIDE ADJUSTMENT 

TOTAL LIFTING CAPACITY 13 CYLINDERS) 


HYDRAULIC AIRPLANE HOIST 







"Well, I don’t actually put my Blackhawk Wrenches 
in the safe at night, but I do keep ’em under lock 
and key. Today, these Blackhawks of mine are 
worth many times their original cost in the work 
they turn out and the profits they earn.” 

Man, you said it! MODERN Blackhawk Wrenches 
are rugged, speedy and dependable. Talk about 
guts — say, they're built to turn the toughest jobs 
into softies. Packed with exclusive features that 
make ’em the smoothest workin’ tools you ever got 
your hands on. That’s why Blackhawk Wrenches 
are doing such a great job in all branches of 
automotive and aviation industries, from produc- 
tion to service and repair. 


Sure, wrenches are scarce these days — but your 
jobber may still have some Blackhawks in stock. 
Or, if you are in "high priority” war work — 
your rating can help your Blackhawk Jobber as- 
sure reasonable delivery. 

See your Blackhawk Jobber Salesman — 
or write us for free 48-page "HANDY 
GUIDE," giving helpful wrench data. 

A Product of BLACKHAWK MFG. CO. 

Dept. W2123 Milwaukee, Wisconsin 
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• Shakeproof Cowl Fasteners have been engineered 
to meet every requirement for fast assembly and depend- 
able performance. The design of the fastener incorporates 
a reinforcing base as an integral part of the spring locking 
unit. This eliminates stresses and actually reinforces the 
adjacent primary structure. 

Shakeproof Cowl Fasteners are easy to install on the as- 
sembly line and easy to operate in the field. Samples are 
available for aviation engineers and production executives 
— a request on your company letterhead will bring you 3 
■test kit by return mail. 

AVIATION DIVISION 
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I sure like to work on 
"HALLOW ELL" Work-Benches 


Yes . . . those opinions are held by 
workers and management in so many 


noiffiroi 

SHOP EQUIPMENT 


& 


"HALLOWELL” 
WOOD STOOLS 
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FC3DTE BROS. 


SEND ES Vill i' INQUIRIES 


During ten years of service as suppliers of 
aviation products, we have learned where to 
get the particular items you need. 

Our experience can be of immense value to you. 

You are invited to draw upon it for anything 
from the smallest AC, AN and NAF part to the 
largest unit in the aeronautical field. 




m 


AVIATION EQUIPMENT & EXPORT, INC. 

25 BEAVER STREET, NEW YORK, N. Y. . Cable: AVIQUIPO 


LINKS AMERICAN MANUFACTURERS WITH FOREIGN AND DOMESTIC MARKE' 
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Simplified Four Engine Control Through 
Automatic Propeller Synchronization 


T X * 

CURTISS 

ELECTRIC PROPELLERS 



Camloc has introduced high-speed, mass production methods to fastener application. Single-hole 
mounting makes Camloc faster and easier to install -speeding up production, lowering cost, sav- 
ing labor and labor-time. The Stud Assembly is replaceable, with a cross-pin that is factory stoked 
for maximum safety. Spotting tolerances and sheer movement are readily controlled. All-around 
flexibility enables Camloc to be adapted to many types of installation, including plywood. Write 
today for free catalog. Camloc Fastener Company, 420 Lexington Avenue, New York City. 




ft, CAMIOC CONFORMS 
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REPRESENTATIVES 


S EQUIPMENT COMPANY. LTD., TORONTO. CANADA 
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s and LOFTS 

In meeting the overwhelming demands of war production, 
the aircraft industry has been quick to utilize practical methods 
of getting things done — better — and faster. 


A proved-in-producf/on advancement that merits your closest 1 
consideration has been investigated and adopted by several 
leading aircraft manufacturers . . . 


... a new protected process for the remarkably rapid 
reproduction of aircraft templates and the equally fast 
duplication ON METAL of templates and master original 



This new process SAVES days— even weeks— of precious time, 
as well as needless effort and expense. The talent of skilled 
craftsmen (now, at a distinct premium) normally expended in 
transferring lines, symbols and specification— in checking, chang- 
ing, re-checking and identifying— is released for more vital work. 

But speed* is not the only advantage. Accuracy is 
positively assured. 

The duplicates we produce with this improved method are 
absolutely accurate replicas of the original— identical, down to the 
finest detail. No broadening, thinning, distortion or loss of lines. 
Not the slightest micrometric variation of dimensions. 

Reproductions can be made from any flat loft section or 
drawing on metal or other material having normal contrast from 
master templates or other layouts scribed on blue or black back- 
grounds. Any number of identical duplicates can be made without 
damaging or marring the original in the slightest degree. 

Where the components of a part are drawn on two or more 
loft sections, these related sections can be combined into one 
complete template or unit, thus providing an accurate reproduc- 
tion of the complete part on a single sheet of metal. The advan- 
tages are obvious — it is possible with no other reflex printing 
method. 

Duplicates are furnished on your specified stretcher level cold 
rolled steel— with every original minute marking etched (not 
printed) into the metal itself. 

ANY SIZE— Large or Small— Identical duplicates can be 
reproduced in any sizes up to 6 x 15 feet — in 48 hours 
from start to finish— for the average job. 

*Examp!e: We have just completed a template from a 
large loft section which would have required 600 man 
hours to produce by conventional methods. Our time was 
100 hours. 
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SHARING THE AIR LANES WITH WAR 


Transporting fighting men . . . flying muni- 
tions, food, airplane engines and tank parts 
over land and sea to military bases — that’s 
how the commercial air lines are sharing the 
air lanes with the war effort. 

The job is being done side by side with a rec- 
ord air transportation of passengers, express 
and mail. For example, Chicago and Southern 


Air Lines flew 28,802,530 revenue passen- 
ger miles in 1942, an increase of 23% over 
1941. Mail and express miles were practi- 
cally doubled. 

In the maintenance of its strenuous wartime 
schedules, Chicago and Southern relies on 
Sinclair Pennsylvania Motor Oil for efficient 
lubrication of its fleet of Douglas Dixieliners. 


IS FURTHER INFORMATION ABOUT SINCLAIR PENNSYLVANIA A. 


■R SINCLAIR AIRCRAFT LUBRICANTS WRITE 


SINCLAIR REFINING COMPANY (Inc.) 


OILS 
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War in the air is no place for an “under dog." The 
winner has to come out on top . . . literally. Bush 
Intercoolers are helping to raise the ceiling on war 
planes of the United Nations by maintaining motor 
performance at high altitudes. Bush engineers are 
raising the ceiling, too, on many new commercial 
and industrial cooling applications which may well 
put your business “on top" when the war is won. 
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More 



TN today’s production battle, every man- 
hour counts for more when it’s backed by 
plenty of power. Gardner-Denver Horizontal 
Compressors have long been famous as an 
ever-ready source of compressed air power. 
They’re proving themselves under the grind 
of continuous operation in scores of war plants 


today — taking in stride the extra hours — the 
extra demands for air output. 

Their dependable performance is based on 
such advanced design features as extra 
rugged frame construction . . . Timken 
roller main bearings . . . entirely automatic 
capacity control. 
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Moulded Purls 

are Light and Strong 


Light weight and great strength are two outstanding 
characteristics of Moulded PLYWOOD Aircraft Parts. 
Another is their capacity to take and retain practically 
any shape or curve employed in aircraft construction. 
Of possibly equal importance to the industry is the 
unlimited available supply of this versatile material. 
We are equipped and staffed to help aircraft builders 
speed production and victory. Perhaps we can help 
you, too. 



AVIATION ENGINEERING 

INCORPORATED 
T. Edward Moodie, Excc. V. P. & Chief Engr. 

1390 BLASIIF1ELD S.E. ATLANTA, GEORGIA 



PLASTIC BONDED PLYWOOD AIRCRAFT COMPONENTS 

Ailerons Rudders Bomb Bay Doors Landing Gear Doors Nacelle Fairings Super-Structures 

Flaps Elevators Tail Cone Fairings Fins Entrance Doors Stabilizers, Etc. 




CHAMBERSBURG 

CECOSTAMP 

HAMMERS • PRESSES 


TANK SECTION, OCCT 
AND HOUSING 


T he CECOSTAMP is a high production, impact type 
stamping machine, designed and manufactured exclu- 
sively by Chambersburg Engineering Co. Especially designed 
for forming high strength sheet metal parts, such as stainless 
steel and many aluminum alloys, the CECOSTAMP offers 
manv advantages in the production of stamped metal parts. 
A few examples are: 

!• Great true-to-die accuracy. 

2. Control of metal flow of the stamping without drawing 
and reduction of sectional areas. 

3. Controlled stampings produced at great speed, yet over- 
coming the resiliency of hard-to-form metals and giving 
them a permanent set. 

4. Forms parts with a minimum number of operations. 

5- Suitable for forming a wide variety of parts for many 
different types of equipment. 

Write for "Cecosiampings" which contains details of operation 
and examples of work produceil on the CECOSTAMP. 

CHAMBEHSBl'RG ENGINEERING CO.. ClmuibersluirO, Pa. 
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by saving tons of critical materials and by 
releasing strategic machines 


When you were making cars, stoves and refrigerators, 
Prestole Fastening Methods saved you money. Now that 
you are making guns, tanks and planes. Prestole 
Fasteners also save you money plus time, material and 


The Prestole Organization is now helping to redesign 
vital components to relieve bar stock bottlenecks and 
screw machine shortages. Here are presented typical 
examples of Prcstole fasteners and redesigned com- 
ponents being produced by the millions: 




Formerly machined Replaced a special 
from aluminum bar wing bolt and nut; 
stock. Prestole stamps saved eight c 


and on punch presses, thus 
speeding producti ' 
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Stewart -Warner Corp., Chicago, III. I 
West Los Angeles, Calif. I 
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EXHAUST 
HEAT 
\ EXCHANGERS! 
\ WITH A 7-YEAR \ 
PEDIGREE 



100 
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the complete answer 



Write or Wire Heater Division, Stewart-Warner Corporation, Chicago, III., or Stewart-Warner 
Aircraft Heater Engineering and Service, 1273 Westwood Blvd.,West Los Angeles, California 
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CARBURETOR FLOW BENCH 



&t^MERIAM 


This flow bench, built for the manufacturer of 
w 57 Stromberg carburetors, is completely equipped with 
Meriam Manometers. The test unit is primarily used for field test- 
ing and proving aircraft carburetors after overhaul. 

The Manometers measure pressures, vacuums and differentials as 
required for the cdfnplete testing of aircraft carburetors. These 
instruments are of rugged design for long service, under all con- 
ditions, without attention. This bench is 100% Meriam-built. 


You, too, may have 
instruments and er 


1 measurement or test problem which Meriam 
meeting could solve. 


THE MERIAM CO. 


1953 WEST 1 


MERIAM- 


THE INSTRUMENT PEOPLE 
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When Candler-Hill’s engineers and technicians were asked to manufacture an 
aircraft fuel pump to extremely close limits, no time was lost in getting into pro- 
duction. For Candler-Hill men and women are precisioneers — equipped with the 
necessary skill and tools for literally any kind of precision manufacture. 

Today it is the Titan fuel pump, used by fighting aircraft in every theatre of 
the war. Tomorrow, in addition to our present products, Candler-Hill will be 
manufacturing precision parts and precision-built accessories for industry, as well 
as precision products for better living in the world ahead. 

CANDLER-HILL CORPORATION, 405 MIDLAND, DETROIT, MICHIGAN 
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Mining-Number One War Industry 

The mineral products of the earth are the 
prime necessities of war. . . and peace 


T HE SURFACE of the earth provided primitive 
man with the things he needed for his meager 
existence but civilization really began when he be- 
came curious about its interior. This curiosity has 
brought us a long way. For the earth has yielded — 
out of its deep recesses — all the raw materials of 
modem industry. And today, in the grueling race 
of production, our mining industry is providing 
the raw materials upon which depends our survival. 
Our mines and quarries must supply a long list of 
materials without which a successful war cannot 
be fought. 

Take steel, for example. War without steel is 
inconceivable. Steel starts with iron ore, limestone 
and coke. These are products of mines and quarries. 
It takes power and heat to get these materials out 
of the ground, to refine them and to transport them 
to the point where processing begins. All the sub- 
sequent operations culminating in the steel ingot, 
shape or plate, and in moving the final product to 
the point of use require power and heat. 

The major source of this power and heat is coal. 
Production of a ton of steel, it has been stated, 
requires two tons of coal. Smelting of the pig iron 
alone, 60,000,000 tons in 1942, required the coking 
of some 75,000,000 tons of coal. Pig output is ex- 
pected to rise to 68,000,000-70,000,000 tons in 
1943, carrying coal consumption up to 85,000,000 
tons. At the same time, output of steel ingots is 
expected to rise from 87,000,000 to 97,000,000 tons. 
Think what this means in terms of power and heat. 

Another vital metal is copper. Modem armies 
need copper. This point is dramatically illustrated 
in a recent memorandum by Robert P. Patterson, 
Under Secretary of War, in announcing the re- 
lease of 4,000 men from military sendee to return 
to the mines and increase copper production. “In 
a single minute of combat”, Mr. Patterson declared, 
“a flight of 50 fighter planes shoots away 7 tons 
of copper. A 37-mm. anti-aircraft gun uses up a 
ton of copper even' twenty minutes it is in opera- 
tion. Six hundred pounds of copper go into every 


medium tank, and a ton into the engines and air- 
frame of a Flying Fortress. The Signal Corps alone 
needs 5,000 tons of copper every month for radio 
and telegraphic and telephonic equipment. An army 
without copper would be an army without speed, 
maneuverability or firepower. It would not last a 
day in battle”. 

Seven tons of copper for one minute of com- 
bat by 50 fighter planes means from 200 to 700 
tons of ore, depending upon its grade. Small 
wonder that the War Department was willing to 
release drafted miners from military duties to pro- 
duce more copper. 

But other metals are equally important in war: 
tungsten, nickel, manganese, chromium, vanadium 
and molybdenum for alloy steels; zinc for brass and 
die castings; tin for bronze and bearings; aluminum 
and magnesium for aircraft; lead and mercury for 
ammunition; silver for electrical equipment, bear- 
ings and solder, and so on. Even relatively insignifi- 
cant non-metallics, like mica and diamonds, sud- 
denly assume critical importance. 

And let us not lose sight of the fact that with- 
out adequate energy, i.e., heat and power, produc- 
tion, processing, transportation and the relative 
comforts to which we have become accustomed 
would be impossible under war conditions. Coal 
is the major source of energy in the United States. 
It supplies more than half the total in normal years. 

The railroads of the country alone used 110,000,- 
000 tons in 1942 to move freight and passengers 
and service their facilities. Utilities consumed over 
68,000,000 tons in the production of electric power. 
Over 135,000,000 tons of coal were consumed last 
year in maintaining the level of heating comfort nec- 
essary for the maintenance of efficiency and morale. 
The consumption, this year, will be even greater. 

In short, the mineral products of the earth are 
the prime necessities of war. 

Tire nations that control the world’s mineral re- 
sources and make the most efficient use of them 
will win the victory. 




Before the war, the British Empire and the 
United States together controlled probably 75 per 
cent of the world’s mineral production. This would 
have been a most potent weapon in the United 
Nations’ arsenal if the whole strategy of Axis ex- 
pansion had not been influenced by mineral ob- 
jectives. Addressing the American Zinc Institute on 
the subject last April, E. W. Pehrson, of the U. S. 
Bureau of Mines, estimated that the Axis had im- 
proved its position in world mineral resources in 
the following percentages: iron ore, from 6 to 46; 
steel production capacity, 20 to 34; petroleum, 1 to 
7; coal, 27 to 53; copper, 5 
to 10; lead, 7 to 22; zinc, 

16 to 27; tin, 1 to 72; 
manganese, 2 to 30; 
chrome, 3 to 30; tungsten, 

6 to 60, In the light 
metals, areas now Axis- 
controlled produced in 
1940 54 per cent of the 
world’s aluminum, 49 per 
cent of the bauxite (the 
principal source of alumi- 
num) and two-tliirds of 
the magnesium. 

Despite these gains, the 
industrial war power of 
the United Nations still 
can outweigh that of the Axis by a considerable 
margin. It already has begun to surpass it. The 
problem is to convert quickly our potential mineral 
resources into implements of war. In this conver- 
sion, a heavy burden of responsibility has been 
placed on the mining industry of the United States 
as the largest producer of many metals, minerals 
and fuels. In fact, the United States mining indus- 
try began to go on a war basis a year before Pearl 
Harbor. The curves of demand for domestic copper, 
lead, zinc and other metals began to rise sharply 
in 1940, and were paralleled by a rising coal pro- 
duction. 

How well the job has been done cannot be re- 
vealed in accurate figures in many cases because of 
censorship. In metals, however, some idea of pro- 
duction gains can be indicated in comparative 
terms. United States copper production, for ex- 
ample, is breaking all previous records. Aluminum 
capacity will be more than seven times its annual 
peace-time average. Magnesium plants now build- 
ing will have a capacity 100 times the largest yearly 


before-the-war figure. Molybdenum, of which the 
United States has the largest single mine in the 
world, is being made available in record quantity. 
Zinc, lead and mercury are surpassing expectations 
in meeting wartime demands, and tungsten, chro- 
mium, manganese, antimony and iron and steel are 
being turned out in record-breaking quantities. 

Bituminous coal production in 1942 was 580,- 
000,000 tons, the greatest in history, valued at more 
than $1,300,000,000 at the mine. Some 430,000 or 
more men were employed in 1942 and received at 
least $750,000,000 in wages. Bituminous produc- 
tion in 1939 was 394,855,- 
000 tons, while the out- 
put for 1943 is forecast at 
approximately 600,000,- 
000 tons — another new 
United States record. The 
1942 anthracite output 
was 59,961,000 tons, 
valued at over $270,000,- 
000 at the mine. The in- 
dustry employed some 

85.000 men and paid out 
at least $180,000,000 in 
wages. The 1939 produc- 
tion of anthracite was 

51.487.000 tons, and the 
forecast for 1943 is 

65,000,000 tons or more. 

Marshalling the Western Hemisphere’s mineral 
resources, the United Nations have been the bene- 
ficiaries of the diversified resources of two continents 
— in particular of Canada’s nickel and coal, Mexico’s 
lead and antimony, Chile’s copper, Bolivia’s tin, 
Peru’s vanadium, Brazil’s iron, and Venezuela’s 
petroleum. With other United Nations contributing 
their share of metals and fuel, the grand total is an 
impressive array of potential munitions and materiel 
to lend assurance of certain victory over the Axis. 
Sheer weight of metal, properly used, will win the 
war, and our mineral industry will have played an 
indispensable and essential part in the inevitable 
outcome. 



President, McCraw-Hill Publishing Company, Inc. 


This is the eighth of a series of editor- 
ials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers, and 
in daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war-production ac- 
complishments of America’s industries. 


.EDITORIAL 


Wheels for Production 


TN 1943 the aviation manufacturing industry is called 
X upon to double 1942 plane production in units and 
increase total poundage fourfold. Although this will 
not be easy, it should be well within the realm of possi- 
bility for an industry which has been doubling and 
redoubling its output steadily for the last three years — 
in spite of handicaps on every side. Some of these deter- 
rents have been the result of unforeseen war emergen- 
cies which should have been foreseen. Some may be 
traced back to old weaknesses in strategy and planning. 
And many of the subsequent attempts to find solutions 
have been negative rather than positive in their 

Probably the greatest single threat to the aviation 
production program for 1943 is the critical shortage of 
transportation and of housing with which we are now 
faced in defense areas. These two problems must be 
considered together because of their joint effect on the 
manpower situation, which will be one of the major 
headaches of 1943. We have built most of the factory 
facilities for the present program. 

Tooling of this floor space is progressing rapidly and 
in most cases has been completed. The next important 
step is to make greater use of these facilities by increas- 
ing personnel to the fullest extent. In order to accom- 
plish the production objectives set for this year, we will 
have to recruit almost as many more workers as we had 
in the industry at the end of 1942. 

T he vast new armv of workers that must be raised 
this year must also include replacements for mili- 
tary separations and for workers lost to other industries 
because of slack periods while waiting for materials and 
supplies. In order to do this it will be necessary to draw 
heavily on all available sources of over-age and handi- 
capped workers, and a very substantial number of the 
new workers must, and will, be women. 

There are many localities where the available person- 
nel will be insufficient to meet the demand, hence we 
have to prepare ourselves to face the problems of migra- 
tion of labor. When migratory labor includes women, 
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the housing problem becomes much more acute because 
the erstwhile distaff side requires more elaborate living 
quarters. Already there are plants in which full pro- 
duction cannot be achieved because of housing short- 
ages. When housing facilities are overtaxed, the prob- 
lem becomes one of transportation between the plant 
and the nearest uncrowded community. 

A proximately 80 percent of the aircraft workers are 
now using private automobiles for commutation to 
plants. Last year’s drives to increase passenger ear 
loadings have been so successful generally that there is 
not much passenger car capacity remaining to be tapped. 
Public transportation facilities have been dangerously 
overtaxed by the recent ban on non-essential driving in 
the East. These facilities elsewhere are seriously over- 
loaded. And most aviation plants, particularly those 
dispersed in the wide-open spaces, are so located as to 
depend almost entirely on transportation by private 
automobile. Some means must be found to enable the 
new hundreds of thousands to reach their work. 

Manufacturers who have not yet done so, should 
re-examine their housing and transportation require- 
ments in the light of their expanded production assign- 
ments for 1943 and take whatever steps are within their 
power to increase housing and transportation capacity. 

But the greatest responsibility lies with the several 
government agencies concerned with these problems. 
Unless emphasis is shifted from the negative pol icies of 
curtailment to the positive procedure of acceleration of 
all the programs necessary to the expansion of essential 
transportation arid housing, our industrial machine will, 
this year, bear the brunt of our losses of tankers, mer- 
chant shipping, and rubber in early reverses in the 
Atlantic and Pacific. 
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America at War 

The Commander-in-Chief tells the world how America has given the 
United Nations full air superiority. New Aircraft Production 
Board set up to control and coordinate production. Latest reports 
on performance of our aircraft on the world's fighting fronts. 


AVIATION'S 
WAR COMMUNIQUE 
NO. 14 


'T'his Fourteenth Communique finds your Com- 
*- mander-in-Chie£ himself reporting the greatest 
aviation news in history. 

In his annual message to Congress on the state of 
the Union, the President said that the United States, 
the British, and the Russians will hit the enemy heav- 
ily and relentlessly from the air. Day after day, he 
said, we shall heap tons upon tons of explosives on 
their war factories, utilities, and seaports. 

Japanese strength in ships and planes is going 
down and down, he stated, and American strength 
in ships and planes is going up and up. That will 
become evident to the Japanese people themselves 
when we strike at their own home islands and bomb 
them constantly from the air. 

In support of his words, the President revealed that 
even today we are flying as much lend-lease material 
into China as ever traversed the Burma Road, some- 
times flying on instruments over 17,000-ft. mountains. 

These Victory-auguring promises delivered by the 
bead of this country, with its unmeasured war re- 
sources, stirred deep misgivings in the hearts of enemy 
rulers, lest their people begin to realize the true forces 
that are being brought against them. The Germans 
made a frantic attempt to jam all the United Nations 
radio stations which beamed the President’s speech 
in every direction, in every language. 

Mr. Roosevelt said that few Americans realize the 
amazing growth of our air strength, though he said 
he felt sure the enemy does. Day in and day out our 
air forces are bombing the enemy and meeting him in 
combat on many different fronts all over the world. 

And for those who question the quality of Ameri- 
can warplanes and the ability of our fliers, the Presi- 
dent pointed to the fact that in Africa we are cur- 
rently shooting down two enemy planes to every one 
we lose, and in the Pacific and Southwest we are 
knocking them down four to one. 

He referred to the enormity of Hitler’s and Mus- 
solini’s miscalculations in assuming they would always 
have the air superiority they enjoyed when they 
bombed Warsaw, Rotterdam, London and Coventry. 
That superiority is gone forever, he said. 

Our 1942 airplane and tank production fell short 
only a bit numerically, and Mr. Roosevelt emphasized 


that last word. We have every reason to acclaim our 
incredible production in 1942. We turned out just 
short of 50,000 military planes — more than the air- 
plane production of Germany, Italy, and Japan put 
together. In December, we produced 5,500 military 
planes, he said, and the rate is rapidly rising. As 
each month passes, the averages of our types of planes 
weigh more, take more manhours to make, and have 
vastly more striking power. 

Meanwhile, reorganization of the War Production 
Board’s authority over aircraft production, begun 
several weeks ago, is nearly completed at this writing. 
As front line experience demonstrated that aviation 
ranks alongside of ships as a major weapon, the 
administration determined to clear all channels for 
airplane production. This determination resulted in 
the appointment of Charles E. Wilson to head a new 
“Little WPB” for airplanes, titled officially the Air- 
craft Production Board. Certain of the personnel 
still remained to be appointed, but the main frame- 
work of the organization is revealed in the chart 
accompanying this article. 

Actually, Mr. Wilson did not wait for completion 
of his set-up before going to work. For weeks he has 
been smoothing the flow of materials to the airplane 
manufacturers, some of whom had been slowed as 
much as 25 percent because their supplies did not 
come in. It was mainly the materials delay, months 
(Turn to page 400) 
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Moj. Gen. Follett Bradley 


ground for new ideas, particularly as 
regards long range bombardment. 

The Third Wing, stationed at Barks- 
dale Field, comprised attack and pur- 
suit groups (no bombardment). Attack 
and Fighter aviation was developed at 
Barksdale, as Bombardment was at 
Langley. 

Main purpose of the GHQ Air 
Force was to coordinate the various 
systems of air training so as to produce 
uniformity and the ability to operate 
together Us a team. Another accom- 
plishment was the later development of 
the combat crew as a fighting team 
which could fly, bomb, and shoot. In 
practice, the same officers and men 


mnnded by Brig. Gen. Delos C. Emmons, 
who in 1939 succeeded Gen. Andrews 
as commander of the GHQ Air Force 
and who became the commanding gen- 
eral of the Air Force Combat Com- 
mand in 1941 (which succeeded the 
GHQ AF). The first air officer to at- 
tain the rank of lieutenant general, 
»ie is now commander of the Army De- 
partment, air and ground forces, 
Hawaiian theater. 

The Second Wing had its head- 
quarters at Langley Field where, under 
the very shadow of the GHQ head- 
quarters, it built up an amazing his- 
.ory of achievement through practical 
experimentation — a veritable proving 


Lt. Gen. Delos C. Emmons 


American Doctrine 
Of Air Power 


Lt. Gen. George Kenney 


SILSBEE 


Lt. Gen. Joseph T. McNarney 


Gen. Andrews selected for his chief 
of staff Col. Hugh Knerr, stationed at 
Patterson Field, and who from 1926 
to 1930 was commander of the 2nd 
Bombardment Group, Langley Field. 
He was succeeded in 1938 by Brig. Gen. 
George H. Brett. 

Gen. Andrews’ air conmiand con- 
sisted of four Bombardment groups, 
three pursuit (now called Fighter) 
groups, and two attack (now Light 
Bombardment) groups organized into 
three Wings. The First Wing had 
its headquarters at March Field, and 
its initial commander was Brig. Gen. 
(now Lieut. Gen.) H. H. Arnold. 
Some of its elements went back to the 
victorious climax of the World War I 
at St. Mihiel and Mcuse-Argonnc. Gen. 
Arnold is now commanding general, 
Army Air Forces, which passed the 
million mark in November and is now 
well on the way to more than double 
that figure — the most powerful air 
force the world has ever seen. 

The First Wing was later com- 


Our country has developed its own theories of war in the air. They 
have stood the test of battle, have revolutionized even the most 
modern concepts of waging war. This series of two articles describes 
this doctrine, tells when and where it was conceived, and credits 
the men responsible for it. 


Fig. 1. Slriclly an Air Forces project, revo- 
lutionary giant B-19 is forerunner of super 
bombers to come— one more step in unceas- 

predicated on American theory that such 
planes form keystone of air power. 


VTTHEN Capt. Eddie Riekenbacker 
V * returned from an official inspection 
trip to England made at the request of 
Gen. Arnold he reported to the Secretary 
of War that “American conceptions of 
Army aircraft and their tactical em- 
ployment are proving sound in combat 
and that the British look upon the prac- 
tical application of our air war theories 
with increasing approval.” 

What are these American “air war 
theories?” When and where were they 
conceived? Who are some of the men 
responsible for their development ? 

Although the aviation contribution 
of this country in World War I was 


more considerable than is commonly 
supposed, it is safe to say that the 
real beginning of American air power, 
as far as the Army is concerned, may 
be dated from March 1, 1935. On that 
date the GHQ Air Force was estab- 
lished, embracing all tactical Air Corps 
units within the United States. The 
Army Chief of Staff, Gen. Douglas Mac- 
Arthur, secured a temporary brigadier 
gcneralcy for Col. Frank M. Andrews, 
of the Air Corps, and directed that he 
select a staff, proceed to Langley Field, 
establish his headquarters for the Gen- 
eral Headquarters Air Force, and see 
what he could do on a year’s trial. 
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Financial Outlook 
For the Aviation Industry 

By H. L. FEDERMAN 


rp HE AVIATION INDUSTRY is well On 

Jl its way toward making 143 a very 
eventful year. 

Aircraft production will be one of 
the key factors in assuring victor}' for 
our arms — possibly this year — almost 
certainly during 1944. Accomplish- 
ments of the aircraft builders have been 
so heralded at every turn that the 
citing of percentage increases in terms 
of production, plant space, workers, 
and in other forms, has lost something 
of its former impressiveness. 

It is well, however, to maintain a 
proper perspective of the industry's 
growth. This can best be done by ex- 
amining the dollar value of output in 
airframes, engines, and propellers for 
the last seven years, as presented in 
the following tabulation: 



Goal for 1943 is double the number 
of planes of 1942, and expectations 
are that a production value of $10,- 
000,000,000 will be attained. This, of 
course, if all necessary material and 
parts are obtained and if no labor 
shortages interfere. 

In the face of the industry’s as- 
tounding production performance, con- 
siderable amazement prevails as to the 
sorry behavior of aircraft equities. A 
few representative examples will illus- 
trate the fluctuating fortunes of the 
industry as expressed by the market. 

Table I shows how poorly aircraft 
stocks have fared since Sept. 1, 1939, 
the date of the outbreak of war, and 
up to the close of 1942. 

For example, all four issues sampled 
made their highs in April or May of 
1940 and established their lows in May 
or June of 1942. The year-end of 
1942 saw prices very close to these lows. 
All issues were cut in price by at least 
one half of their high marks. 

This action has been a distinct sur- 
prise to those speculators, investors, 
and observers who remember the mar- 
ket action of the war babies during the 
days of World War I when, for ex- 
ample, Bethlehem Steel skyrocketed to 
$700 from $50 per share. 

Market experiences at the time of 
World War I and actual current pro- 


duction records of the aircraft indus- 
try itself present a strange anomaly to 
the recent disfavor which has been the 
lot of aircraft equities. 

The simple and convincing explana- 
tion lies in the fact that there has been 
no profiteering in aircraft manufacture 
or in the production of any instruments 
of war. At least, not for long. If 
anything, the aircraft builders have 
leaned over backwards in keeping their 
profits on war contracts at low levels 
and have been more concerned with 
turning out planes. 

Full impact of taxes has had its effect 
in reducing aircraft profits to low 
levels. Further, the continuing process 
of contract renegotiation has served to 
confine gains within bounds. 

All this has been fully discounted 
and of late there have been increasing 
indications of strengthening market 
values for aircraft issues. Consider- 
able substance for this action is found 
in underlying factors. 

Clearer understanding of tax liabili- 
ties has invariably caused upward revi- 
sions of previously estimated earnings 
which will undoubtedly be borne out 
by the actual reports upon their re- 

The tax bogey was laid to rest with 
the passage of the 1942 revenue act. 
Somehow, it turned out to be less severe 
than was originally supposed. It is 
true that new and onerous tax demands 
will be made as a result of the fiscal 
requirements of the current budget. The 
aircraft industry will carry its share, 


TABLE I— MARKET RANSE OF 
SELECTED AIRCRAFT STOCKS 



TABLE It 

BARRON'S STOCK AVERAGES 



but it is an established fact that the 
market never discounts the same possi- 
bility twice. It only need be recalled 
that it was the constant fear of “crush- 
ing'' taxes that kept pushing aircraft 
values to lower levels during the greater 
part of 1942. 

Regardless of how huge the new tax 
measure may be, it is unlikely that it 
will be enacted in such form as to com- 
pletely confiscate aircraft earnings. 
Moreover, the processes of enacting a 

the House Ways and Means Committee 
will conduct involved hearings and 
come up with its ideas for a tax law. 
Then the Senate Finance Committee 
will toy with the bill for awhile, going 
thi-ough the same time-consuming pro- 
cedures. And after that the Senate 
and House, respectively, will be asked 
to accept a much-compromised measure. 

Unless Congress changes its past 
habits, it will be many months before 
the 1943 tax law may be placed on the 
statute books. Until that time, it will 
be highly academic and meaningless to 
attempt to evaluate the full extent of 
the forthcoming tax bill on the aircraft 
industry. 

For practical purposes, certainly as 
a market factor, the tax equation is 
known and fully discounted. 

The process of contract renegotia- 
tions, in many instances, is approaching 
completion and making possible esti- 
mates of earnings. While these pro- 
somewhat premature for 1943, there is 
a tendency for the optimistic side to 
be favored. 

Actual operation of the contract re- 
negotiation law has been very encour- 
aging, on the whole, to the aircraft 
builders. This was a very much mis- 
understood measure which at one time 
was highly suspect. 

It may be recalled that back in April," 
1942, the President signed Public Law 
528, known as the Sixth Supplemental 
National Defense Appropriation Act, 
1942. Among other things, it made 
provision for the principal munitions 
procurement agencies to insert, in any 
contract for more than $100,000, a pro’ 
viso that the contract price could be 
renegotiated at a time when profits 
could be determined with more reason- 
able accuracy. 

( Turn to page 422) 
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Transportation In the 
Postwar Period 



By A. N. KEMP 


Much of our country's influence at the peace conference will depend 
on the strength of our air transport system. And in the final analysis, 
the size and scope of that system will be determined by the people. 


T ransportation in the postwar 
period is a subject which is vital 
to all of ns — to our industrial, eco- 
nomical, and cultural lives. Perhaps, 
most of all, the development of our 
airlines will be vital to the role our 
nation is to play among nations when 
the time comes for us to sit around the 
pence table with our victorious allies. 

Change is a certainty. For change, 
despite the fact that it has often taxed 
man’s credulity and often been retarded, 
has never been stopped. Today's 
changes, hastened by a war, are in high 
gear. Therefore the need is greater 
for the benefit of perspective. To 
avoid mistakes of commission or of 
omission, we must approach our near- 
future transportation problems in the 
light of history. A dependable evalua- 
tion of technological advancements must 
include an understanding of human 
nature. Man has two aspects, his 
measurable physical and his immeasur- 
able metaphysical. It is the latter 
that survives all physical changes. 

All that has been learned of our 
physical world and of the forces of 
nature has been acquired despite tradi 
tion and habit and despite the testi- 

thought the world flat because that is 
the way he saw it- He thought the 
sun moved around the earth, and that 
the earth was stationary instead of 
moving much faster than sound — be- 
cause that was the way he saw it. Man 
thought his means of access to his 
fellows was only by land or sea — be- 
cause that was the way he saw it. But 
what changes have been brought about 
from time to time in our world econ- 
omy through the discovery of the facts 
about these matters! 

Because air is invisible, it is difficult 
for man to “see” it. Yet, it is the use 
of air as a realm for transportation, 
more than any other physical factor, 
which makes this a global war. By 
transportation we mean the movement 
through the air of any or all things, 
whether combat personnel, mobile guns, 
messages, or cargoes. The trenches of 


World War I could have all been dug 
in the single slate of California. But 
World War II is everywhere, actually 
or potentially, for the basic and ele- 
mentary reason that air is everywhere. 

Perhaps the best illustration of our 
concept of today's changed air-world 
is the accompanying “air map” which 
has already aroused considerable com- 
ment. It is n polar projection map 
which omits all demarcation of the 
earth’s land and water divisional lines, 
showing nothing but the names of 
places in their proper locations. Gone 
arc the boundaries between our own 
states, gone the map-lines that separate 
our continental nation from the At- 
lantic and the Pacific and from Canada 
and Mexico. Gone are those great 
barriers along our coasts — the oceans. 
These surface omissions provide the 
dominant factor to weigh in any post- 
war transportation planning, because 
the proximity of places, and their ef- 
fective relationships, are completely 
changed by the airplane. 

i r is said man has been upon earth 
J two million years. Always it has been 
necessary for him to combat the ele- 
ments of nature. We ean visualize the 
needs of primitive man as being pri- 
marily food, shelter, and protection of 
his body. Then came the knowledge 
that he could not remain rooted in one 
spot, as does a tree, and bear fruit. 
For immobility spells death to the 
human being. All through the years of 
man’s existence upon earth there has 
been a compulsion to travel. Adversity 
as well as opportunity spurred man 
to seek and obtain those things nec- 
essary for his survival and growth. 
Transportation, therefore, is a very old 
problem. As man developed and his 
needs became more diversified and com- 
plex, he became increasingly dependent 
upon better methods of transportation. 
At various stages down through the 
centuries, the mind of man has been 
challenged by new discoveries and in- 
ventions that change the meaning of 
time and reduce the obstacles of space. 


This process has been termed the age- 
old search for the longer hour and a 
shorter mile. 

In the path of irrevocable change, 

epochal period of improved transporta- 
tion has affected all men, both those 
who adopted and used the new and 
those who rebelled and clung to the 
past. For the former it was a new 
dawn; for the latter, the beginning of 
the end. Our contemporary, postwar 
problem, serious as it is, is nmilher 
chapter in the serial of the centuries. 

History will repeat. Most will go 
forward with it; some will go down 
under it. In those respects, our age 
and our generation are no different 
from any of the countless ones in the 
world’s past. And today we in Amer- 
ica are faced with perhaps the great- 
est of all epochal transportation 
changes. 

W ITH this viewpoint in mind, the 
editor of Aviation made a Gargan- 
tuan request. That is because methods of 
transportation per se are not ends unto 
themselves; they arc “the means toward 
many ends”. Time and distance al- 
ways have imposed obstacles upon 
“the productivity of our resources” 
and upon all economic and cultural 
advancement. As each new method of 
transportation has made possible more 
than its predecessor, it also increased 
the volume of traffic. It opened new 
horizons and created new problems. 
That, we believe, is what the National 
Resources Planning Board had in mind 
when it reported to the President that 
“No ‘final’ solution nil! ever be 
achieved.” 

That still would be true even if we 
did not have aviation today. But with 
today’s and tomorrow’s ships-of-thc air 
as a new, third-dimensional factor, we 
believe the whole subject of transporta- 
tion is in for the greatest change, in 
the shortest span of time, in all his- 
tory. Therefore I shall not attempt to 
discuss individually all forms of trans- 
portation in our postwar period — air, 
rail, motor, water, or pipe line. Suf- 
fice it to say that the inhabitants of 
this earth have spent countless centuries 
endeavoring to improve old. and invent 
new, methods of surface transportation. 
Consequently, the public has more un- 
(Turn to page 417) 
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Some Air Transport Statistics 
Of Particular Interest 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AVIATION INDUSTRY 


1 . By building parts to manu- 
facturers’ specifications. 

2. By designing parts for all types 
of planes. 

3. By re-engineering parts for 
mass production. 

4. By extending our research 
facilities to aid the solution of any 
design or construction problem. 


.creations- 




All Points Timken Bearing Equipped 


Even before the barnstorming era of aviation Timken Roller Bearings were 
extensively used in plane landing and tail wheels. Today practically all 
planes from flivvers to the mightiest bombers are equipped with Timken 
Bearings in landing and tail wheels and tail wheel swivels — not to mention 
numerous other applications. 


The inherent ability of the tapered roller bearing to carry thrust and radial 
loads in any combination with the minimum of maintenance attention and 
without adding unnecessary weight or bulk has always been recognized. 


As horsepower, 
weight, speeds — particu- 
larlglandingspeef 
the advantages oi the high load 
capacity oi the Timken Bearing 
become more prononnced. 

Keep this in mind when 
designing new and 
better planes. 


“All There Is 


Maximum capacity in the minimum of space 
has been the forte of the Timken Bearing wher- 
ever wheels and shafts turn in whatever indus- 
try. In the aviation industry this outstanding 
characteristic of the Timken Bearing has per- 
haps more significance, greater importance than 
in any other. Make sure the wheels you build 
or buy are Timken Bearing Equipped. The 
Timken Roller Bearing Company, Canton, Ohio. 


TIMKEN 
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More Wings 
For Airaeobras 

. . . By Conveyor Production 


By CARL F. LOZON 



Constant motion production lines — not mere assembly 
lines — enable unskilled women workers at Bell Aircraft 
Corp. to build complete wings in unprecedented num- 
bers. Fixture design and layout cut production time 


C ONSTANT MOTION ASSEMBLY LINES 

have been used to an increasing ex- 
tent for almost two years by the na- 
tion’s aircraft industry. Bnt, as the 
phrase implies, the work done on these 
lines for the most part consisted of 
attachment of parts and installation of 
electrical and hydraulic systems. In the 


adaptation of assembly lines for the air- 
craft industry's use, Bell Aircraft Corp. 
was a pioneer, applying constant mo- 
tion to its fuselage assembly lines in the 
spring of 1941. 

Now, another important stride has 
been taken with respect to the use of 
constant motion lines, again by Bell 


Aircraft. It is the development of a 
system whereby wings for Army Aira- 
cobras are actually fabricated progres- 
sively on a link-belt power-driven con- 
veyor. Bench work and machine work 
on subassemblies are accomplished 
parallel to the line and synchronized to 
its forward motion. This improvement 
is not something in the blueprint stage. 
It is actually operating — and very suc- 
cessfully. 

There are absolutely no 'tool boxes, 
power lines, outlets, or connections on 
floor, dollies, or work stands. Recep- 
tacles are provided, conveniently sus- 
pended from overhead bridging, to 
which drills, rivet guns, and all power 
operated tools are attached at working 
height, thus eliminating much confusion 
and hazard, conserving rubber and 
critical materials by greatly prolonging 
the life of lines and fittings. This also 
reduces workers’ fatigue, resulting from 
stooping and lifting. All operations are 
planned for maximum simplification, 
each one clearly explained in minutest 
detail by words and pictures — right on 
the line — so the greenest operator can 
scarcely go wrong. 

Result: Efficient wing fabrication is 
accomplished by women operators 
(eventually 100 percent women — except 
for a few lcadmen who also may be re- 
placed by women). And these are not 
women with a background of experience 
and extensive training; many of them, 



1. DO NOT TOUCH HOLES IN MARKED AREA 

2. COUNTERSINK HOLES IN YELLOW AREA 3/16" 

3. COUNTERSINK HOLES IN RED AREA 1/8" 

4. COUNTERSINK HOLES IN GREEN AREA 5/33" 


i Typical work simplification development at Bell Aircraft. Distinctive colors arc used to distinguish areas 
| receiving identical operations. By referring to chart, operator can immediately determine correct tool and size. 
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a few short weeks ago, 

Methods, engineering, planning, 
extensive industrial training | 
made this possible. 

■rangement of the wing depnrti 
at a glance by re 
reverse side of the fold- 
panying this article. This department 
occupies in the Bell Buffalo plant one 
extremely large bay and half of the 
adjacent bay. Here there are power- 
operated drag chain lines extending 
from a transfer area at one side of the 
building nearly to the opposite side. 
The smaller bay is given over to fabri- 
cation and assembly of the front and 
rear beam, the leading edge, trailing 
edge, and auxiliary beam, necessar" 
accomplished before those parts ji 
the production line. 


The whole layout of the wing line 
was so designed as to place a minimum 
of obstacles on or above the floor and 
to require a minimum disturbance of 
the existing floor and foundation. De- 
tails of the drag chain installation, 
transfer cars, and track for the fixture- 
dollies are largely explained in the 
drawings on page 6. Briefly, motors 
and gearing for the chains are housed 
in covered pits at the power end of each 
line. A smaller pit at the opposite end 
houses the sprocket for the return loop. 


Fixture Features 

Combination fixture-dolly rides on 
three wheels. They are all free swivel- 
ing castors, but the tail wheel is grooved 
and rides on an inverted angle iron 
welded to the base plale beside the chain 
support. The two outer wheels ride on 
flat plates laid on 
are kept in position by the locking de- 
vice at the forward end of the fixture 
which engages the drag chain. 
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3 Along section of line where work is high, bridges between platforms pro- 
vide both convenient parts racks and guard rails. Cabinet holds all tools 
required at station ; cans on side dispense rivets. Note graphic operations sequence 


The fixture itself, illustrated on pages 
129-130, incorporates many unusual fea- 
tures. The frame of the fixture is made 
of welded black iron pipe. The base is 
formed by an 8-in. main beam extend- 
ing the full length of the fixture. This 
beam is crossed by a smaller pipe at 
the forward end, forming a T, with the 
two outer wheels mounted at the ends 
of the T-bar. Rising vertically from 
this T-bar is a ladder to support the 
end plates which position the wing in 
the fixture. 

Elements Lift Out of Way 

Then, at the trailing end of the 
fixture is a shorter tripod made of 4 in. 
uprights. From the top of the tripod 
at an angle upward to the top of the 
ladder is a long beam forming the top 
of the fixture. This is a 4-in. pipe with 
a 5-in. channel welded to it. From this 
overhead beam are suspended two mov- 
ing elements — the aileron bracket locat- 
ing fixture and the slot trailing edge 
holding device. Both of these elements 


are lifted out of the way as soon as 
their function is completed. 

A small fish plate for positioning the 
outer end of the main wing panel is 
hinged to the main beam at bottom, and 
a tongue at top mates with a groove on 
the end of the aileron bracket locating 
fixture with a removable pin locking 
them together. When the main wing 
panel is ready for attachment of the 
wing tip, the fish plate is swung down 
and out of the way on its hinge. 

Spaced along the main beam are two 
padded supporting jaeks which help 
carry the weight of the wing panel and 
protect the leading edge from damage 
when the panel is being removed from 
the fixture. 

Junctions of the ladder uprights and 
the main beam with the cross of the T 
are reinforced with gussets welded in 
place. To each of the uprights are 
welded three pads. To each pair of 
pads is attached a horizontal locating 
plate, accurately positioned by locating 
pins and fastened to the pads with two 


recessed head bolts at either end. The 
bolt holes in the locator plates to which 
the wing bulkhead is fastened are 
matched from the master fish plate. 

After the pads are welded to the up- 
rights of the ladder, the bases arc 
ground to a plane flat within 0.004 in. 
This was accomplished by attaching the 
grinder ways directly to the ladder, thus 
assuring that all of the pads were 
ground on the same plane and to the 
same depth. The center of the pads 
were relieved, leaving only the narrow 
edges to be finish ground. The pads arc 
drilled and tapped to receive the bolts, 
holding the end plates in position. Each 
wing line is broken down into 42 sta- 
tions. At each station a specific set of 
operations is performed by operators 
assigned to that station. 

Cabinets a Feature 

At the end of each station, beside 
each line, is a cabinet numbered to cor- 
respond with the station. It contains 
all hand tools, jigs, gages, etc., required 
to carry out operations specified for 
that station. This makes it unnecessary 
for any workers to carry tool boxes or 
hand tools to the line. It also helps 
diminish the number of tools lost and 
mislaid. The cabinet serves two other 
important functions. On one side is a 
row of ejectors containing various sizes 
of rivets needed for that station. They 
are equipped with tilt bottoms which 
release a convenient handful of rivets 
when these bottoms struck with the tips 
of the fingers. 

The stand also provides a convenient 
rack for the photographic operation 
sheets which carry detailed instructions 
concerning the correct method of ac- 
complishing each operation and the 
proper sequence of operations at that 
station. These operations instruction 
sheets are similar to those described in 
the article, Visual Production Training 
at Bell, by David G. Forman, which 
ran in the July and August, 1941, issues 
of Aviation. 

The sequence of operations at each 
station will be described briefly to 
demonstrate how the wing is built up 
in the fixture and finally completed and 
finished. Two of the lines are de- 
voted to fabrication of right-hand panels 
and the other two to left-hand panels, 
so that they are completed in pairs at 
the end of the line. 

As the fixture-dolly is brought down 
the return line toward the transfer car 
at the head of the line, the leading edge 
assembly (see Fig. 5) and the rear beam 
and spindle bearing assembly are posi- 
tioned in the fixture. At Station 1, the 
outer bulkhead and three intermediate 
bulkheads arc fastened in place (see 
Fig. 6). A dummy door is assembled to 
front and rear beams with C-clamps 
and pilot holes drilled (Fig. 8). Plates 
and filler strips are attached and drilled 
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In the initial stages of fabrication, this 
end plate which aligns the outer bulkhead 
of the main wing panel is raised to a verti- 
cal position. The angular extension enters 
the slot on the side of the aileron hinge 
bracket locator suspended from the top 
beam and is locked in place with a re- 
movable pin. 


This shows the hinge detail of 

the outboard bulkhead fish plate 
in the raised position as seen 
from the reverse side of the fix- 
ture. Note cut-outs in the plate 
for riveting operations. Bolts are 
removed and the plate dropped 
down to the base of the fixture 
when the wing panel is ready (or 
attachment of the wing tip. 


The aileron hinge bracket locator device 
is constructed so that it may he released 
and swung up to rest on the top beam out 
o( the way after its function is completed. 
In the down position, three pronged brack- 
ets on the bottom plate of the locator en- 
gage the three aileron hinge brackets on the 
wing (see Fig. 13) and a slotted bar behind 
the brackets is used to position the trailing 
edge extrusion riveted between the frieze and 
lop skins. Note screw clamps which lock 
locator in down position. 
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The flap trailing edge locator has 

two tongues which slide up and down 
between two pairs of angle brackets 
attached to the underside of the top 
beam. It is raised and lowered by 
the pair of eccentric pivoted lever- 
operated cams which ride on the 
pads welded to the top of the beam. 
Screw clamps on the tongue-and- 
groove brackets hold the fixture in 
accurate position. 


The end plates which position the 
inboard bulkhead of the wing panel 
are accurately positioned by means 
of locating pins and bolted to the 
pads welded to the uprights of the 
fixture with recessed-hcad bolts. 
This permits completed wing to be 
swung out of fixture without danger 
of damage from contact with pro- 
truding heads of bolts. 


Two detail sketches show the fixture- 
locking device in engaged and disen- 
gaged positions. In the down position, 
the end of the bar engages a link of the 
drag chain and the fixture-dolly is pulled 
forward. This also positions the dolly 
laterally so that the free casters ride on 
the flat metal strips. 


When the leading edge assembly is 

placed in the fixture, three supporting 
jacks, suitably padded, are raised into 
contact with the leading edge. As the 
wing assembly grows, they assist in sup- 
porting the increasing weight and also 
prevent damage to the leading edge when 
the wing is unbolted from the end plates 
and removed from the fixture. 
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Schematic Diagram of 
Bell Aircraft Wing Prodnction Lines 
and Detail Sketch of Installations 


Note: Diagrams shown herein are schematic 
and bear no resemblance to the actual plant 
layout. Assembly lines move to the left and 
the return line moves to the right at a speed 
synchronized to accommodate all empty car- 
riages from the slower moving assembly lines. 


Women workers are trained for specific oper- 
ations at individual stations and never leave 
the stations to which they are assigned. Pits 
at head and tail of each line are covered flush 
with the floor. Tracks and drag chain supports 
offer a minimum of obstruction. 






/ 



— 


Leading 

edge 

glazing 


Leading 

edge 




— 






■Leading edge assembly 
[ placed in fixture- 
» v doily on return line 


Drilling machines for 
wing attachment 
bo its -R.H. and L.H. ' "" 


<t for hoist 
monorail \ 


b=t=- 

\pgint booth | - ' ' 

\f~ | Paint booth \ 


11 


£ pusitPr |||| 
^conveyor j r I 

monorail conveyor 


\ Finished wings loaded on special 
trailers for transfer to final 
assembly plant 


3 I Transfer-car\ 

$ T"“ I 


i r— 1 — jd- 

I ii — i 


.■'■Assembly fines 






Tail Frame Section 


MANUFACTURING SECTION 



(Fig. 9). The dummy door is disassem- 
bled and chard members are drilled. 

At Station 2, bulkheads are drilled, 
disassembled, cleaned of chips, then 
chromated and reassembled with Clecos. 
After bulkheads are riveted, gas-tight 
corners are assembled and fitted. 

At Station 3, holes are drilled for the 
gas-tight corners. The parts are. dis- 
assembled, chromated, then they are 
reassembled with set-up bolts and fin- 
ally riveted. 

The remaining bulkheads are assem- 
bled, drilled and riveted at Station 4. 
Plates and filler strips are assembled 
with Clecos abound gun compartments. 
These are drilled, countersunk, and 
riveted (Fig. 9). Another dummy door 
is assembled to front and rear beams. 
Pilot and spring holes for Dzus fas- 
teners are drilled. Dummy door is then 
disassembled and work inspected. 

At Station 5, holes previously drilled 
are opened up, dimpled, and counter- 
sunk. Additional rivet holes are drilled 
through skin and spacers, then riveted. 
Splice plates and reinforcing plates and 
angles are assembled with Clecos and 
drilled. 


At Station 6, skins are fitted to bulk- 
heads, drilled, disassembled, dimpled, 
then reassembled and riveted. 

At Station 7, the gas tank cover 


4 To avoid delays incident to lost tools, 
these tool boards for wrenches needed to 

end of each line. Made conspicuous by its 
absence (right) a missing tool is promptly 
sought and returned to its place. 



5 First Step. Front beam-leading edge assembly bolted into fixture at intermediate 
point on dolly-return line. At end of line it is transferred to one of production lines 
and wing fabrication continues at Station 1. 


assembly is fitted and drilled, disassem- 
bled, and countersunk. It is then re- 
assembled at a later station after leak- 
proof fuel cells are installed. Plates and 
spacers are assembled with Clecos and 
bolts, then drilled and countersunk. The 
oil cooler duct is also assembled at 
this station, drilled and disassembled. 
The bulkhead is countersunk for rivet- 
ing the duct in place. 

Station 8: Skin is reassembled and 
partially riveted. 

Station 9 : Riveting of skin is com- 
pleted, oil cooler ducts reassembled and 
riveted. The ammunition door is in- 
stalled and the hinge drilled through 
beams. The hinge is disassembled and 
dimpled. The beam is countersunk for 
the hinge, the hinge reassembled and 
riveted. Door parts arc reassembled. 
Anchor nut and screw assembly is 
drilled and riveted. Drain hole screw is 
installed. 

Station 10: Channel nut assembly is 
drilled, countersunk, disassembled, 
cleaned, reassembled, and riveted. Dzus 
springs are installed and riveted. Camloc 
collars are installed. 

Station 11 : Plates and fillers at gun 
compartments are riveted. Chord mem- 
bers at outboard end are riveted, then 
inspected. Fairleads are riveted to bulk- 
heads and holes drilled for gas tank 
connection. Holes in web at liquidom- 
etcr opening are countersunk, cleaned, 
and inspected. 

Station 12 : Gas bag area and gun 
compartment is cleaned out and in- 
spected. 

Station 13 : Grommets are placed on 
bulkheads and plywood liners installed 
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in gas compartment. Studs and gaskets 
are fastened to bag assembly and in- 
spected. Chafing pad and bag assembly 
is installed and inspected. Flapper valve 
assembly is installed with clamps. 

Station 14: Vent tube assembly, 
clamps, grommets, elbows, screws, nuts, 
and other tube assemblies, are installed 
and inspected. 

Station IS : Cover assembly, ring 
assembly, strainer, gasket, fuel strap, 
and access door are assembled and in- 
stalled. This is the cover assembly 
previously mentioned. 

Station 16: Wheel well and trailing 
edge assemblies are installed and a 
dummy flap lined up in fixture. Addi- 
tional bulkheads are installed. 


Station 17 : Bulkheads are drilled and 
riveted. A Cleco assembly is made of 
frieze skin, trailing edge, and spacer. 

Station 18 : Rivet holes are drilled in 
skin, hinges, and frieze skin. The skin 
is then disassembled. The small parts 
are dimpled on a general dimpler and 
the structure dimpled with a portable 
dimpler. 

Station 19 : Skin and stringer assem- 
bly and access door are assembled with 
Clecos, drilled, and disassembled. 

Station 20: A bolt assembly is made 


of the drive unit and bracket assembly. 
Aileron control cables are hooked up 
and pulleys installed. 

Station 21: Holes arc drilled for the 
wing jack pad, then assembled and 
riveted. Skin is bolted to aileron 
brackets. Strainer holes in the tube 
assembly are plugged and testing appa- 
ratus mounted. Air pressure is built up 
to 21 lb. and a check made for leaks. 
After inspection all tube outlets are 
covered with Selo caps. 

Station 22: Drill pilot holes for 
Camloc collars for landing gear access 
door and assemble with Oleco fasteners. 
Assemble Camloc collars for door. As- 
semble top skin in fixture. 

Station 23: Skin assembly is riveted. 

Station 24 : Rivet frieze skin on wing 
assembly. Riveting of fish plate is fin- 
ished and holes drilled for brackets. 
Holes in skin are countersunk, then 
brackets are assembled. 

Station 25: Miscellaneous drilling 
and riveting operations. Gun cable 
assemblies are installed. Tubes and 
hoses are installed in wing. 

Station 26 : Install vacuum and heater 
tubes. Drill bolt holes in bulkhead and 
hand rout skin flush with bulkhead. 

Station 27 : Boot and dust cover 
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assembly is installed and wing tip 
bolted to wing panel. 

Station 28: Fasten inboard end of 
gun charging cables and cut to length. 
Solder clevis to cable. Install dummy 
gun and fit boot. Ammunition chute 
assemblies are then installed. 

Station 29: Gun controls are hooked 
up, operation of gun control checked, 
and gun is hand charged with dummy 
ammunition. Chute and machine gun 
are removed and chute reinstalled. 
Grommets and control cables are in- 
stalled. 

Station 30: Gun wiring is hooked up 
with flexible conduit and cable clamps. 
Block switches and limit switches arc 
hooked up. Liquidometer is hooked up 
with plug and cable clamps. Identifica- 
tion light line is next installed and con- 

Station 31: Recognition and running 
light wires installed and connected. A 
flap assembly is lined up and attached 
to the wing with hinge pins. The flap 
is lined up and throw adjusted with 
tnrnbuckle. Aileron assembly is in- 
stalled. 

Station 32: Trim tab cable is riveted 
to control chain. Cover assembly and 


inspection doors are fitted and installed. 

Station 33: Strut and wheel assem- 
bly is installed and stops set for landing 
gear positions. Control switch assem- 
bly 1 is installed. 

Station 34 : Landing gear door assem- 
bly is installed. 

Station 35: Actuating link is assem- 
bled to landing gear strut and cheeked 
for fit and action. All assemblies are 
checked and then cleaned up. 

Station 36 : All electrical installations 
and wiring are inspected and the panel 
is prepared for painting operation. Sta- 
tions 37, 38, and 39 are concerned with 
final inspection, “clean-up”. operations,, 
and the like. 

Station 40: Wing panel is removed 
from the fixture-dolly and transferred 
to a sling swung from the overhead 
monorail which carries wing to drilling 
machine. 

Station 41 : A master fish plate drill 
fixture is bolted to inboard bulkhead of 
of wing and all holes are drilled simul- 
taneously on a multiple drill. Bolt holes 
are reamed to size and drill fixture is re- 
moved. 

Station 42: Wing is then transferred 
from the monorail to an adjacent over- 


MANUFACTURING SECTION 

head conveyor which carries completed 
wing through paint booth. Wing com- 
pletes a loop on conveyor and is then 
transferred to special wing trailers 
which carry completed wings to the final 
assembly plant. 

Thus are wings for Army Aira- 
cobras fabricated by women workers on 
a moving production line in record time. 
Bell Aircraft’s wing department incor- 
porates many proven tools and methods 
previously employed by the aircraft 
and automotive industries. But in its 
overall aspects, the wing fabrication 
line presents a brand new technique 
which marks a great stride forward in 
the achievement of high quantity pro- 
duction ot complex modern fighter air- 
craft. 


See jottomng five pages for re - 

through No. 17 1 detailing Bell 
assembly methods. 
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REPUBLIC P-47 


Don’t be fooled by armchair strategists who 
talk about the superiority of other nations' fighter 
planes. Answer their comments with the facts 
about Republic Aviation’s P-47. The "Thunder- 
bolt,” as it is appropriately known, has an effec- 
tive ceiling of 40,000 feet, a super-charged 2,000 
h.p. motor, unmatched speed and fire-power. No 
wonder the United Nations consider this Repub- 
lic ship to be their ace-in-the-hole. Leading air- 


craft manufacturers are stepping up plane per- 
formance with the help of B. F. Goodrich Silver- 
town Tires, Expander 
Tube Brakes, De-Icers 
and Feed Shoes. This 
month, B. F. Goodrich 
nominates the Repub- 
lic P-47 as Plane-of- 
the-Month. 
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Study of radial tire-growth as caused 
by centrifugal force! 


I T HAS LONG BEEN KNOWN that tires tend to 
grow in radius as a result of centrifugal force, 
affecting the amount of clearance needed between 
a tire and its landing-gear strut. Today’s faster- 
landing aircraft made this fact of greater impor- 
tance to designers and builders of planes. 

Mathematically, centrifugal force is known to 
vary directly with the square of the speed. Thus 
when speed is doubled — say from 20 to 40 mph — 
centrifugal force increases four times. 

To measure the growth of a tire in inches, B. F. 
Goodrich engineers used a tire-testing machine, in 
which the road wheel, simulating movement of the 
ground beneath wheels during take-off and landing, 
was rotated at a speed of 140 mph. The tires meas- 
ured were put on the swinging arm and brought 
into contact with the spinning road wheel. 


A telescopic sight with a hair-line rule was fo- 
cused at a fixed point on the tire's circumference 
so that any growth in the tire’s radius could be accu- 
rately measured. The speed of the road wheel was 
varied from 140 mph down to 0 mph. Several sizes 
of tires were tested at these speeds. 

Our engineers discovered that tire-growth varied 
only with the speed and very little with the size oj 
the tire tested. In other words, at the same speed, a 
30-inch and a 56-inch smooth contour tire grow 
about the same amount. The graph at the right 
makes this point clear. 

Facts gained this way are of material help in de- 
signing landing gear as well as 
tires that will afford maximum 
safety for modern aircraft. 

B.F. Goodrich, Co., Akron, C 


MAKERS OF B. F. GOODRICH TIRES AND OVER 8 
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AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 


Test developed to measure radial growth 

WHILE TIRES ARE IN MOTION! 



BEGoodrich 


Clearance of a 

tire in the offset and 
fork type of landing 
gear strut is reduced 
when tire radius grows 
due to centrifugal 
force. (Exaggeration 
ofgrowth indicated by 
dotted line.) This has 
important bearing on 
landing gear design. 


Sighting telescope „„ 

Hair-line rules on telescope lens per- 

tional inches. B. F. Goodrich Brake 
Tester was used to simulate action 
of tires during take-off and landing. 
Road wheel rotates at controllable 
speeds up to 150 miles per hour. 


Curves of radial growth 

are plotted at varying speeds 
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DE ICERS THAT DEFY THE 
ELEMENTS — B.F. Goodrich 

has pioneered in the devel- 
opment of rubber De-Icers, 
which protect the leading 
edges from ice. Most mili- 
tary and commercial air- 
craft today are equipped 
with these De-Icers to per- 
mit flying in all sorts of 
weather. 

★ 

CRASH PADS — Another 
adaptation Of B. F. Goodrich 
molded sponge rubber is 
illustrated here. The cush- 
ioning effect of the crash 
pad protects the instrument 
panel. Again, the benefits of 
extra light weight, in- 
creased cushioning and ex- 
tra strength play an impor- 
tant part in added safety 
and long life. 



★ 

PROPELLER FEED SHOE 

— Propellers, too, are pro- 
tected from ice with this 
B. F. Goodrich device that 
feeds the propeller blades 
with anti-freeze fluids. 


★ 

RIVNUTS — This hollow, 
threaded rivet can be in- 
stalled and headed, or up- 
set, while working entirely 
from one side. Developed 
for attaching De-Icers, it is 
adaptable to other aeronau- 

★ 

FUEL CELLS — The illus- 
tration shows one of many 
B. F. Goodrich Bullet Seal- 
ing Fuel Cells for military 

★ 

TIRES — For largest bomb- 
ers or fastest pursuits, B. F. 
Goodrich Airplane Silver- 
town tires and tubes are 
engineered for the job. 


B. F. GOODRICH * AERONAUTICAL DIVISION * AKRON, 0 


rptiE Silver Jubilee of Pence iol- 
1 lowing World War II had been 
duly celebrated with great self-satisfac- 
tion by the peoples of the world. 

But all was not sweetness and light. 
The same thing that happened after 
r to end all wars" was happeu- 


Voit 


- bein'] 


c frequently ngaiust the 
United Nations International Air Po- 
lice which had been set tip by the peace 
treaty. Not only was it a great ex- 
-se Voices cried, but it kept 
people under a veritable heel. 
:y might better be loaned to 
- for rehabilitation, 
c louder 






sweeter r 


: they made t 




r less Icgit- 
itate," neither 
his two winters’ service on the Russian 
Front nor the sorry hide-saving spec- 
tacle put on by Hitler, Himmler, Goer- 
ing, and Goebbels when things collapsed 
served to swerve him from the New 
Order ideology. For all the 25 years 
since the war he had worked to restore 
Nazism — with himself as the head of 
the state. Not that the United Nations 
intelligence service didn't know what 
was going on — it was still traditional 
for democratic people to let a man 
think what he wanted. 

To some people then, it wasn't sur- 
prising when this man got himself in 
as head of the government. Nor was 
it very surprising when the one-time 
home of Nazism began to resume its 
old-time arrogance. 

Suddenly, though, it all became very, 
very familiar. This man made a terrific 
speech : Those brutal, ruthless, war 
mongering Belgians (the few who hadn't 
been shot or starved to death) had to 
quit persecuting the poor downtrodden 
Germans or he’d step in and take over. 

Next day the American Ambassador 
invited this man fi 

United Nations, 

doubt this man would - 

So next day they took off. 
approached the French border the sky 
was literally darkened with huge air- 
planes bearing the markings of the 
United Nations International Air Po- 
lice. “Just 2.500 of our medium bomb- 
ers,'' said the American Ambassador, 
adding — in the lengthy verbiage of 
diplomacy — “if you don’t shut up, the 
other half, plus the really big babies, 
will blast you and your big mouth off 
the face of the earth.” 

Meanwhile, as the bombers headed 
north, the English Ambassador cased 
into the seat next to this man just as 
the sky again darkened with the wings 
of southbound fighter-bombers, also 
bearing the UNIAP markings. “So 


of the new stuff old man,” said the 
Ambassador in effect, “'twould lie bad 

When the Czechoslovakian military 
attache slid into the seat next to this 
man and pointed to wing after wing 
of fighters, bombers, transports, and 
cargo planes, his eyes glittered and he 
said fervently, “Ah, if only I could 
give them the order, here and now!” 
The Soviet Ambassador was also suc- 
cinct — but nonetheless diplomatic. “One 
thing about airplanes,” he said, “you 
don't take prisoners.” 

As this man stepped from the plane 
at the end of the trip he muttered to 
himself — in effect — “nuts to this dicta- 
tor business. I'm afraid I'll have to 
make an honest living." 

Later, ns the American and English 
Ambassadors stretched before a fire- 
place with their drinks, the American 
said dejectedly, “A war was won today 
without spilling a drop of blood, yet 
it probably means the end of my diplo- 
matic career. Why? Because this man 
has helped start people complaining 


about the cost of the Air Police, and 
now the cost of sending them out today 
on their first good maneuver will give 
more ammunition for the abolitionists.” 

“So, you have them, too. replied Un- 
English Ambassador, "I thought our 
tight little isle contained all the people 
who think we can actuallv save money 

Uiat way.” 

“No, there have always been that 
kind, and I’m afraid there always will 
be. We can only hope there will be 
sufficient people who can realize what 
happened today and who will insist on 
keeping the Air Police up to proper 



Maguire's teaching us to fight dirty against the gremlins. 
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J-Jelpmg to 


"BRING 'EM BACK ALIVE" 


Nothing in this war is more heartening than the large number of pilots 
and plane crews who come back alive from missions of extreme hazard. 

Case after case has occurred where planes suffered terrific punish- 
ment, yet the pilots managed to bring them home. It is a tribute to 
the splendid skill of our pilots and the remarkable quality of our planes. 

Vickers Hydromotive Controls are an important factor in the 
exceptional quality of American planes. These high pressure oil 
hydraulic controls stand a lot of knocking about . . . they’re insensitive 
to shock and vibration. Yet they are instantly and easily responsive 
. . . dependable, accurate, easily adjusted. 

They have been found superior in a wide variety of control jobs. 


VICKERS Incorporated • 1462 OAKMAN BI.YD. 
DETROIT, MICHIGAN 


Vickers 

HYDROMOTIVE 

CONTROLS 


Engineers and Builders of 
Oil Hydraulic Equipment 
Since l!12l 
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AERO QUIP HOSE LINES ARE 


EQUIPPED WITH LIGHT WEIGHT 


DETACHABLE FITTINGS EASILY 


RE-ASSEMBLED 


1709 WEST EIGHTH 
LOS ANGELES, CAl 


EASTERN. REPRESENTATIVE, . 

J. HENRY REISNER 
HAGERSTOWN, MD. 


AEROQUIP CORPORATION' 
JACKSON, MICHIGAN, U. S. A. 



AEROQUIP SELF-SEALING COUPLINGS 


AVIA 
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L iqhter and Tougher 



Manufactured to U. S. Army Air Forces Specification No. 25533 

S PEED NUTS being made of sheet spring-steel are LIGHTER 
IN WEIGHT. They also use shorter screws that weigh less 
and occupy less space. So there is important weight saving on 
BOTH PARTS. 


Approved by both the U. S. Army Air Forces and the Bureau 
of Aeronautics for non-structural attachments. Our Engineering 
Dept, will be glad to assist you in determining the proper 
approved locations where SPEED NUTS may be used. Your 
request will receive immediate attention. 


TINNERMAN PRODUCTS, INC. 

2070 FULTON ROAD * CLEVELAND, OHIO 



THE FASTEST THING IN FASTENINGS! 



AVIATION. Fcbr 
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FROM NOSE TO TAIL . . . IT’S piexiglaS 




PLEXIGLAS . . . ABOARD EVERY TYPE OF 
ARMY AND NAVY AIRPLANE 

Plexiglas, the crystal -clear acrylic plastic which made 
.possible the familiar bomber nose, as well as other trans- 
parent parts aboard every type of Army and Navy plane, 
was developed in Rohm & Haas Laboratories, first brought 
into commercial production in Rohm & Haas plants. There 
the first all-plastic bomber nose was built, and the method 
for mass production of these curved sections was developed. 


ONE ORGANIZATION’S PART 

The Rohm & Haas Company and its 

the war effort as a result of research 
begun in peace-time. Plexiclas is one of 


NAVIGATION . . . through PLEXIGLAS 
Protective domes of clear Plexiglas — called 
astrodomes — shield the navigators of our 
bombing planes from high winds and low 
temperatures while making observations. 
Formed to close optical tolerances, the 
Plexiclas domes are precision parts, per- 
mitting amazingly accurate navigation. 


ESCAPE HATCH . . . made Of PLEXIGLAS 
Over the pilot’s head, a sturdy Plexiglas 
panel provides extra visibility . . . plus an 
emergency exit. Plexiglas panels are also 
used as side windows of the cabin, with a 
weight saving that helps make possible a 
bigger fuel or bomb load. 


DOWN UNDER . . . in PLEXIGLAS 
The power turret is vital to the defense of 
our big bombers. But it puts the enclosing 
plastic to a terrific test. Swung this way and 
that, buffeted by three hundred mile-per-hour 
gales, exposed to 120° heat and 67° below 
zero, sections of Plexiglas do stand up. And 
stay crystal-clear . . . indefinitely. 


TAIL TURRET. . . made of PLEXICLAS 
Unusual shapes, three-dimensional curves 
are needed to form the rear gunner’s turret. 
Plexiglas, easily cut and formed into smooth 
streamlined shapes, fills the bill. . .just one 
more reason why it is "Aviation’s Standard 
Transparent Plastic.” 
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ROHM & HAAS 

Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides 

COMPANY 

Fungicides . . . Enzymes . . . Chemicals for the Leather, Textile and other Industries 

a 

1 






AavefiA made in the U. S. A. 

EVERY American plane turned out ahead of schedule is a life saver! Rohr 
production fighters who perform the highly specialized tasks of precision parts 
manufacture and vital assemblies, know this full well. That's why they main- 
tain Rohr output at a pace to give our great pilots more planes faster . . . 
a pace to shorten the war and save American lives. 
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IMMEDIATE DELIVERY 





ICIEGBAM 


OAYinrtl, 

DEFERRED 

MESSAGE 

"‘“letter 

"“letter 

W " K r£'t£ 



WESTERN 
UNION 



TO ALL GAGE USERS 
YOU ARE OFFERED IMMEDIATE DELIVERY 
FROM COMPLETE STOCK ALL MODELS ALL 
SIZES AGD ADJUSTABLE SNAP GAGES 
STOP ORDERS SHIPPED WITHIN 24 HOURS 
THE SHEFFIELD CORPORATION 


UNION MESSENGERS 


AM *» THE DELIVERY OR „0„S ^ ^ 


HOW TO ORDER 


FOR SPECIFICATIONS 

SEE SHEFFIELD HANDBOOK No. 42-2 

n™/50-/53 


THE 


SHEFFIELD 


CORPORATION 


DAYTON, OHIO, U. S. A. 




BALL BEARINGS ARE VITAL TO THE WAR 

Apply them right — for best performance 


HERE’S HELP FOR DESIGNERS 



Maintain them correctly 
for maximum life 
HERE’S HELP! 



Keep them rolling! In addition to these helpful techni 
booklets and manuals, New Departure’s staff of applicati 
and field service engineers are always at your service. { 
dress New Departure Division General Motors Corp., Brisi 
Connecticut. Detroit, Chicago, San Francisco, Washingti 


NEW DEPARTURE BALL 



IATIOX, 


Keep UP-TO-DATE 
On Developments '■) 

This selected information on new publications and products is offered 

by the AVIATION Reader's Service through cooperation with 

the manufacturers. It helps executives save invaluable time, pro- INFORMATION TIPS 
vides profit through convenience. To obtain literature or additional 
data on new products described, simply fill in form below,* clip it to 




flap' COLLOIDAL 

^ graphite 

IS IMPORTANT in , he Manufacture 
or Use of these Prnrl..^ 



■a*e" COLLOIDAL CHAPHITE FOB TREATING 
SCREW THREADS 


Seraw. and boll, which haw long 
boan to place ara ollen extremely dlifl. 
cull to remove. especially It the aaaem- 
bly ol which they are a part has been 
exposed to heat moisture, or the action 
ol certain corrosive chomleals. In 


typical example, ol this are boll 
*luds sod nut, on engine manliolt 
and turbines, pipe. , pa rk plug,. „ 


iron,. . lc- UkewUe. .l.Vtric" 
butt., subject to sal, spray „ eW 
leal lumos. stick to their sockets so 

fag the thread, before assembly with 

pr^rtde? toif* 1 9raphlle - Thi ‘ "»<«ial 
proiride. to. necessary lubric.Bon to 
~duoe static friction between .crew 


ttreada and to permit tho removal ol 
which is not destroyed by the action 

hlw.*" °" d Wh,ch ln ,on ’» =“»« «x- 
bttlts anti-corrosive properties. 

&X.W. and bolt, treated with “dag" 
£ht r P “ *» drawn up 

Ughter and wlth less ellor, U.,n Ui.y 

could be otherwise. Such treatment to 


Ip. NEW BULLETIN <30H 

on “dag” Colloidal 
Graphite— Its Importance 
to Modern Industry 


ACHESON COLLOIDS CORPORATION 

POET HUBON . MICHIGAN 
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Magneto Bulletins 16 

New sheaf of service bulletins offered 
by Scintilla Magneto Division, Bendix 
Aviation, Sidney, N. Y., cover ten sub- 
jeets. included: Primary condenser test- 
er, tool for checking magnet end play, 

type booster system, corrosion prevention 
treatment of magnesium parts, oil seal 
and sleeve for magneto slinft. and lubri- 
cation of breaker earn adaptor gears. 

Pulley Brackets 17 

New line of universal pulley brackets 
available for A-X 210 pulleys, sixes 1 to fi, 
used by aircraft manufacturers are de- 
scribed and pictured in bulletin pub- 
lished by Tiniieriuan Products, Inc., Cieve- 

Gage Inspection 18 

Illustrated color folder available from 
Pcrfcx Gage & Tools Co., Detroit, de- 
scribes special temperature-control inspec- 
tion of company's gages, also pictures 

Connector Plugs 19 

Aircraft connector plugs made by Call- 
noil Electric Development Co., Los An- 
geles, are illustrated and described in 
special 1 0-page condensed catalog supple- 
ment just published by firm. 


Heavy Duty Tapper 24 

New 16-speed heavy duly lead screw 
tapping machine, with capacity of 1| in. 
N. C. in steel, has been brought out by 
Cleveland Tapping Machine Co., Cleve- 
land. Known as Model DB, unit suit- 
aide for aircraft precision work is dual 
push button controlled for either auto- 
matic or manual operation. Sensitive re- 
verse control adjustment, via dial in- 
dicator, is stated to be capable of liold- 



Care of Gage Blocks 20 

Mow to Make Your Standards Last 
Longer, 8-page booklet offered by Dear- 
born Gage Co., Dearborn, Mich., explains 
care of gage, blocks, and describes firm’s 
working, inspection, and laboratory cliro- 

Century of Progress 21 

Joseph T. Ryersou & Sons, Inc., Chicago, 
has published attractively illustrated bro- 
chure titled, 100 Years of Peace and ll’ar. 
Superb drawings and sketches dramatize 
review of nation's industrial growtli dur- 
ing past century. Story opens with 
reference to Ryersou iron forges of revo- 
lutionary war days. 

Lathe-Training Aids 22 

Varicolored folder being mailed by 
South Bend Lathe Works, South Bend, 
IncL, describes films, instruction books, 
bulletins, wall charts, and blueprints oil 
lathe operation, which firm 1ms prepared 
to speed training of new workers. 

Rate-of-Flow Meters 23 

Theory of the Rotameter is special 12* 
page publication issued by Fischer & Por- 
ter, Hntboro, Pa. Given is thorough tech- 
nical explanation of rate-of-fiow meters 
w’itli pertinent tables and diagrams. 


5ng vertical travel of spindle within a 
0.005-in. limit, and the rotational mo- 
tion of spindle can be reversed within a 
maximum of a quarter turn of spindle at 
moment of reversal. Incorporated are 
4-speed transmission and 4-step V-drive 
pulleys, with final drive through four- 
groove sheave with sensitive clutch for 
tap protection. Speed range is 45 to 
300 rpm. Unit comes with 3 lip. motor, 
oil pump and tank, and No. 4 MT spin- 
dle. To show machine's construction, 
housing has been omitted in photo. — 
Aviation, Feb. '43. 


1.000-Ton Forging Press 25 

New 1,000-ton H-P-M Fastraverse 
self-contained open forging press is lat- 
est development of Hydraulic Press 
Manufacturing Co., Mount Gilead, Ohio. 
Huge unit has motor-driven hydraulic 
pumps mounted directly to press cylin- 
der, with provision tor prefilling and 
exhaust of main cylinder during rapid 
traverse ram movement, thus no aux- 
iliary steam boilers, hydraulic accumu- 
lators, or intensifiers are employed. 
Direct communication is via overhead 
oil tank and main cylinder through 
valve in cylinder head. With speed me- 
tered by radial hydraulic pump, press 
closes and opens at rate of 560 in. per 
minute, and pressing speed is 105 in. 


If 



NEW PRODUCTS 



per minute. Unique feature is ram- 
travei reversal without operating valve. 
Instead delivery of radial pump is re- 
versed, providing for sliockless reversal 
controlled manually' by hand lever. 
Specifications — Pressing surfaces (L-R 
xF-B) : platen 72x48 in., lied 72 x 111 
in., bolsters (u. & 1.) 68 x 48 x 9 in. 
(hick, die blocks (u. & 1) 36 x 12 x 30 
in. high ; daylight openings ( max. ) : 
platen to bed 108 ill., between die blocks 
30 ill.; ram travel (max.) 42 in.; motors 
required (hp. x rpm.) (two) : 200 x 720; 
skipping weight 244,500 lb. — Aviation, 
Feb., '43. 

New Boring Machine 26 

In production at Century Engineering 
Co., Los Angeles, is new bench model 
precision machine for boring holes $ in. 
dia. to 2j in. din. to tolerances of a 
few ten thousandths. Parts with parallel 
sides adjacent to hole are held by fixture, 
whieli is removable for attachment of 
other holders for nnsymmetrical parts. 
Slide is air and hydraulically operated, 


Latest Machine Tools 
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THE CHALLENGE MACHINERY CO. 

GRAND HAVEN, MICHIGAN 


Low-Angle Hacksaw 27 

From New Britain Machine Oo., New 
Britain, Conn., is available low-angle 
hacksaw frame suitable for numerous 



shop jobs. Frame comes equipped with 
a wave-set 10 in. blade. Broken blades 
can conveniently be fitted into frames, 
work equally well. Tool is 13 in. in 
length. — Aviation, Jan. ’43. 


Anti-Fire Impact Unit 28 

Illustrated is impaet switch, designed 
for Army and Navy, which automatic- 

killing liquid carbon dioxide into engine 
compartment of combat plane in event 
of a crash. Developed by engineers of 
Walter Kidde & Co., Bloomfield, N. J., 



able to go off only under a force great- 

dives and twists of aerial dog-fighting 
or rough landings on bumpy fields.— 
Aviatiox. Feb., ’43. 


Sleeved Transfer Punch 29 

New aircraft worker’s transfer punch, 
called the Caftin Trn-Punch, is a sliding 
tool within a sleeve and with the end of 



tranfer hole locations accurately to 0.001 
in. Standard tips are available for Nos. 
30, si, &, j, and A template holes. 
Maker is Tru-Punch, Scotch Plains, N.J. 
— Aviation, Feb., ’43. 


Portable Plane Lift 30 

Designed for aircraft service and 
maintenance operations at airports and 
assembly work in plants, a new portable 
hydraulic airplane lift is announced by 
Globe Hoist Co., Philadelphia, Known 
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Want better, uniform bonding or heat processing? 



A few THERMEX advantages 

Uniform heating throughout. 

Speed of heating never before 
attained. 

Can be applied to most non-metallic 
materials. 

Increases production. 

No redistribution of moisture. 


Bond plywood and other wood members 
of planes faster and better with Thermex 


Less handling required. 

Reduces labor costs. 

Handles wide variety of jobs with 
high efficiency. 


Are you a builder or sub-con- 
tractor of assemblies and sections 
for wood planes and gliders? Then 
here are three important reasons 
why you should immediately con- 
sider the use of Thermex: 

1. Thick sections completely bond- 


iccmex permits absolute con- 
of heat at all times. Turn it 
increase or decrease it by the 
t of a dial. Identical results 


within non-metaflic materials. Pen- 
etration is even throughout — re- 
gardless of thickness. 

Bonding or heat processing • 
Thermex can speed production 
mendously. In addition to doing a 
better job of bonding, a substantial 
saving in labor is made. 

Thermex is available in 
both portable and station- 
ary equipment. Write for 
new illustrated booklet giv- 
ing details about Thermex, 
its applications and advan- 
tages. Mail the coupon now. 


Ik* G I R D L E R CORPORATION 


*lA*Mt**. JlitfU £Uctsosi<U*c atleoid**^ Ctj^Upment 

THERMEX DIVISION . LOUISVILLE, KENTUCKY 



NEW TO GLUE? 



ns ivpe A-i o, units entire lining 
servoir tank, pumping unit and elec- 

suspended independently from chassis. 
Under load, base firmly engages floor, 
while without load it rides free for 
wheeling about floor. From “down” 
position of 50 in., power lift is 27# in., 
plus hand-adjustment rise of 33# til. 

capacity is 21,000 lb., and sustaining 
load capacity is 63,000 lb. Power is 

cycle motor. — A viation, Feb., '43. 


Inverter Ballasts 31 

General Electric Co., Schenectady, 
announces new d.c. to a.c. inverter 
ballast for fluorescent lighting of air- 
craft instruments and indicators. Bal- 
last provides output voltage suitable 
for operation of two 4-w. Mazda F 
lamps, designated as T-6x2#, FA-5 
(pinless) blue F-6 lamps, for instru- 
ment panel lighting. Bv means of 

1.5 amp. output supply for such lamps 
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as 0.19-amp., 3-volt, T-lj- lamps for 
indicator lights. Weight of unit is 2# 
lb. — Aviation, Feb., '43. 

Blind-Side Burr Tool 32 

Burzit, new small cutting tool an- 
nounced by Scovill Mfg. Co., Water- 
bury, Conn., is designed for quick re- 
moval of burrs, from blind-side holes 



in aircraft skin sheets. In operation, 
spring is compressed and burr remov- 
er inserted in rivet hole, then spring 
pressure pulls blade back against skin 
sheet. One clock-wise turn of tool re- 
moves burr. Flat bearing section on 
blade prevents cutter from counter- 
sinking or thinning sheet. Units are 
for ft, #, ft. and ft in. rivet holes. 
Each is fitted in container marked for 
identification. — Aviation, Feb., ’43. 


New Broke Unit 33 

Brake pressure cylinder, Model B-711, 
for use with hvdraulic brakes on liianv 



types of planes, lias been designed by 
Scott Aviation Corp., Lancaster, N. Y. 
Unit weighs 23 oz., conics with instal- 

similar to front brake pedal location. 
— Aviation, Feb., '43. 



Written for the thousands of new 
glue users who face new problems 
and have to "shoot” trouble quickly. 
Covers all phases of joint and assem- 
bly gluing with CASEIN GLUE, cold- 
setting UREA-RESIN GLUE, and 
warm-setting PHENOL-RESIN GLUE. 

Subjects include: How to identify 
the cause of a poor glue joint; The 
mechanics of casein and resin glue; 
Common gluing faults and their 
remedies; Mixing, spreading, press- 
ing and maturing procedures, etc 
22 pages. Easy to read. 

Every engineer and glue foreman 
should have a copy. We will send 
you as many copies as you need, at no 
charge. Address: Casein Company of 
America (Dept. A-243), 350 Madi- 
son Avenue, New York, N. Y. 

CASEIN COMPANY 
OF AMERICA 

/lOiena^t (faiee 

Phenol-resin, Urea-resin and Casein glues 
to meet all aircraft requirements 
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Cut Recruit Training Period 
of Your Screw Driver Army 


ANYONE CAN DRIVE PHILLIPS SCREWS/ 

In many of today’s war-expanded plants, 
raw recruits now literally walk from the 
employment office into responsible screw- 
driving jobs previously rated as skilled 
work. They produce efficiently, too, be- 
cause the job is simplified and made fool- 
proof by Phillips recessed head Screws. 

The Phillips driver centers automati- 
cally in the recess can't slip out to in- 

jure hands or spoil the work. This means 
centered driving force ... no fumbling, 
Wobbly starts ... no slant-driven screws 


... no burred or broken screw heads. 

Snug fit and perfect centering of driver 
in the Phillips Recess enable workers to 
make uniformly tight fastenings . . . and 
do it with less effort. Driving speed is 
often doubled because easy-driving, skid- 
proof Phillips recessed head Screws make 
power-driving practical! 

they cost less to use i • Compare the cost 
of driving Phillips and slotted head screws. 
You’ll find that the price of screws is a 
minor item in your total fastening expense 
. . . that it actually costs less to have the 
many advantages of the Phillips Recess! 


i PHIILIPS^SCREWS 



SELF-TAPPING SCREWS 


STOVE 


Shaft-End Brushes 


.34 


id ad- 


End brushes, designed to revolve on 
ends of power shaft and find way into 

lions, to clean, chip, and polish, are 
marketed by Osborn Mfg. Co., Cleve- 
land. Brushes in photo (top to bot- 
tom): Weld .cleaning brushes, cable end 



brush adapted to turning bends and 
cleaning hard-to-reach places, end bond- 
ing brush (left) for cleaning zinc chro- 
mate from around rivet holes in air- 
plane structures, and a series of three 

such as cleaning motors, pistons, and 


Adjustable Spacing Collar.... 35 

ing collar for milling machine cutter ar- 
bors is announced by Dayton Rogers 
Mfg. Co., Minneapolis. Made in six 



width to compensate, when necessary, 
for severe tightening of arbor nut on 
heavy production requirements. Maxi- 
mum over-all adjustment is J in. by 
half thousandths. Engraved indicator 


justmeut.— A viation, Feb., ’43. 


Gear and Wheel Puller 36 

Added to line of Armstrong-Bray & 
Co., Chicago, arc new Stcelgrip rigid- 

arc made in three sizes to care tor wide 
range of plant machine, tractor, and 
truck maintenance jobs. — A viation, 
Feb., ’43. 

Plastic Spray Gun 37 

Eclipse Air Brush Co., Newark, N. ,T., 
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tic bodies. Strong plastic, providing 
lighter weight gun, is designed for good 
impact strength with resistance to tliin- 

AviATIOS, Feb., ’43. 


Larger Stocks 
of 

Aircraft Steels 
Now Available 
at 

RYERSON 

Our Chicago, St. Louis, Cincinnati and Jersey City 
plants have been designated by the WPB to carry 
Aircraft Quality Alloy Steel Bars. (ACW). These 
steels are for use only in airplanes, and are avail- 
able only to the aircraft industry and its sub-con- 
tractors. Ryerson also carries thousands of kinds, 
shapes and sizes of other steels on hand for im- 
mediate shipment. Steels for maintenance and re- 
pair — steels for construction and for manufacturing. 

When you need steel in a hurry — call Ryerson! Our 
engineers and metallurgists will be glad to work 
with you on any problem of steel supply or appli- 
cation. 

JOSEPH T. HYERSON & SON. Inc., Chicago, Milwaukee. St. Louis, 
Cincinnati. Detroit, Cleveland. Buffalo, Boston. Philadelphia, 


RYERSON STEEL-SERVICE 
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FOR SERVICE . 

Call in SclaAt 


y 


When Welding Problems Confront You, Our Engineering and Metallurgical 
Staff Are Ready To Serve You. Here You Will Find A Wealth Of Informative 
Material On The "Know-How” Of Welding. 



Stored energy with preheating and 
able pressure with precompression are 
but a few of the many features invented 
and pioneered by Sciaky. 

Sciaky provides these 
advantages: 

. . . Low Current Cost 
. . . No Special Power Lines 
. . . Sound Uniform Forged 
Welds 

. . . Complete Automatic 
Operation 

i. . . High Speed Production 
t . . Minimum Maintenance 
. No Special Training 
Required for Operators 

" It’s All m 
The Sciaky Process.* 


A complete line of Spot, Seam, 
Portable, and Stored Energy 
Welding Machines: DC and 
AC 


SCIAKY BROS. 

rta& a ^ r ".C.^/»cSSeS^oaS 


=, PROCESS ELECTRIC RESISTANCE WELDING 
y STORED ENERGY • VARIABLE PRESSURE 
WITH PREHEATING . WITH PRECOMPRESSION 
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# Our new Aircraft Division . . . completely 
equipped, and supervised by men specially trained in aircraft 
plants ... is now in production. Present contracts cover man- 
ufacture of Ailerons, Rudders, Elevators and Ammunition 
Boxes in Aluminum . . . Vertical Fins, Stabilizers, Elevators 
and Carburetor Intake Valves made of Steel. 

Other types of aircraft parts within the range of our facilities 
and experience are indicated by partial Check List at right. 

Back of this new Lyon Aircraft Division is an organization 
with 43 years of production experience with metal ... a staff 
of executives and workers who have more than two years inten- 
sive and extensive training in the production of war products. 

Investigate the application of Lyon facilities to your air- 
craft parts requirements. Phone, write or wire for complete 
list of facilities and equipment for aircraft work. 

LYON METAL P R O D U CTS, I N CO R PO R ATE D 


Bomb Bay 


Cowling 


5. Wing Struts 


15. Installation 


Flap Doors 


LYON METAL PRODUCTS, INCORPORATED 


Partial Check List 


LYON Facilities lor Producing 


1. Wing Tips 7. Wheel Pants 


HERE'S NEW CAPACITY 
FOR PRODUCTION OF 


Aircraft Parts 


IN ALUMINUM AND STEEL 
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SUBCONTRACTORS 

SECTION 


Men and Machines 
Available for War Work 

Production facilities — plants, precision fools, and 
skilled operators — are available to further the war 
effort. To bring prime and subcontractors together, 
AVIATION offers this clearing-house of information. 
Address inquiries, with reference to accompanying 
key number, to AVIATION, 330 W. 42nd St., New 
York City. 


Will Take Wood Jobs S-137 

Well-equipped and long experienced, 
an Indiana manufacturer of quality 
hardwood products, furniture, and pre- 
fabricated cabinetry lias productive ca- 
pacity available to prime contractors 
for subassembly or processing work in 
the aircraft field. Recently, firm has 
designed and built special wood units 
for government projects. Personnel 
includes 200 skilled and semi-skilled 
wood machinists and cabinet makers. 
Modern, five-building plant affords 150,- 
000 sq. ft. of floor space, and there 
are complete handling, loading, and 
shipping facilities. Complete lutuber- 

of 150,000 board feet per month, anil 
heated lumber shed has similar capac- 
ity. Machines and other equipment — 
Planers: two, roughing and 30-in. cab- 
inet; saws: ten, inclnding two cut-off, 
three rip inclnding hand-feed unit, two 
band with 16- and 30-in. wheels, and 
three miter of tilting mandrel, tilting 
table, and 14-in. type; jointers: four, 
including one face and one hand- 
cabinet; equalisers: two, one hand- 
feed; two moulders; lathes, two, auto- 
matic turning and hand turning 15-in. 
dia. 8-ft.-0-in. long; double-end tenoner; 
sanders: thirteen, including one 43-in. 
drum, two flatbed, seven belt with one 
8-in. edge unit and one 72x60-in.-bed 
automatic, also standard profile, fotir- 
brnsh profile, and 18-in. horizontal 
borers: two, single-spindle vertical and 
4-bit automatic horizontal; hollow chisel 
mortising machine; simpers: two, 15,- 
000-rpm. double spindle and 7.200-rpm. 


single spindle; glue process equipment: 

horizontal hand glue press', and 3-gnl. 
glue maker; clamps: nine, including 
five flat-case of 54x30-in. and four re- 
volving-ease of 90-in. capacity; dove- 
tailers: two, 10- and 20-bit; also 10,000- 
rpm. router and a post drill. Likewise 
included are two air compressors capa- 
ble of maintaining 100-lb.-sq.-in. pres- 
sure, nine spray booths, a repair-and- 
sharpening tool room. In addition there 
are such portable tools as routers, 
shapers, jointers, drills, planes, pneu- 
matic and electric sanders, bar and 
“C” clamps, etc. Also there is com- 
plete warehouse conveyor equipment. 

Electrical Unit Facilities. . .S-l 38 

Because of government curtailment 
of ordnance production, an East Coast 
manufacturer of heat controlling de- 
vices which have required a high de- 
gree of ability in management, design, 
and machine and assembly work, now 
has facilities available for production 
of aircraft electrical mechanisms and 
other precision parts. 

Metal-Parts Capacity S-139 

West-central Ohio plant, which in 
peacetime made custom auto bodies, 
and which has since employed its 
skilled workmen and craftsmen in the 
production of tools, jigs, dies, and 
various sheet metal and light structural 
parts for the Air Corps and for plane 
manufacturers, reports it currently has 



Are you interested in: 

(1) Reducing time and cost of 
handling tools and materials; 

(2) Saving floor space; (3) In- 
creasing protection against fire, 
sabotage and personal injury 
hazards? 

This comprehensive catalog 
contains many suggestions for 
meeting these war-time prob- 
lems. It illustrates and describes 
many types and sizes of shop 
boxes, work benches, portable 
tool stands and many other items 
that manufacturers of Airplanes 
and Airplane Parts are finding 
most effective in every produc- 
tion operation. 

Mail coupon today for your 
copy of this useful book. 


Lyon Metal Products, Incorporated 
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THEY'RE SHOCK PROOF 

STRENGTH DURABLE $?2<yie EFFICIENT HEAT TRANSFER 



The Navy said "shock proof,” so McQuay 
engineers produced RIPPLE FIN Coils. These 
new McQuay Coils, available for both heating 
and cooling, provide a more efficient surface of 
superior strength and durability. The RIPPLED 
fins have additional surface that transmits 


more heat. The RIPPLES also provide ample 
stiffness — preventing bending of the fins under 
the most severe conditions. Thousands of 
McQuay Coils have been and are being fur- 
nished for the navy’s fighting ships. McQuay, 
Inc., 1614 Broadway N. E., Minneapolis, Minn. 




. . . . AIR TEMPERING EQUIPMENT 
ESPECIALLY DESIGNED FOR INDUSTRY 



AIRCRAFT CONVECTOR 



CANTONMENT VENTILATION HEATERS AIRCRAFT 


HEATING ASSEMBLY RADIATOR HEATING UNIT NAVY TYPE HEATING SECTION 


capacity available for further aircraft 
work. Experienced in handling sheet 
stainless steel and sheet aluminum, 
company has hydraulic and punch 

sheet metal parts, as well as adequate 
shears, saws, and brakes. Also listed 
are machines and trained personnel for 
flame, arc, and spotwelding of mild 
steels, steel alloys, and stainless steel, 
also for flame-welding aluminum sheets. 
In Held of structurals, company has 
done considerable forming, welding, and 

channels, eye sections, etc. Capacity is 
open on machine shop units (including 
lathes, mills, planers, drill presses, etc.). 
Among aircraft items which plant has 
produced are ducts, elbows, etc., of sheet 
aluminum, and tailpipe troughs of 
stainless steel. It has drilled, milled, 
and handled forming operations on 
aluminum extrusions, tow bars, and en- 
gine, fuselage, and hoisting slings made 
of plate, tubing, structurals, and cable. 


Can Do Metal Work S-140 

Equipment and personnel adaptable 
for production of aircraft metal work 
can be made available by a Wisconsin 
manufacturer of sheet metal products. 
Past production by firm has been en- 
tirely to customer’s specifications, en- 



gineering department personnel being 
highly trained in interpreting customers’ 
needs from their blueprints. Thongh 
company has not as yet done work 
directly for aircraft manufacturers, it 
has handled considerable number of 
subcontracts on small items going into 
various aircraft production parts. Ma- 
chine tools — Three press brakes capaci- 
ties 15 to 110 tons, distances between 
uprights from 3 to 101 ft.; also box 
brake and forming brake, each 6 ft., 
manually operated; 18 punch presses, 
of flywheel and geared types, capaci- 
ties from 12 to 70 tons, bed plates 
12x12 in. to 22x48 in. ; hydraulic press, 
capacity 200 tons, bed plate 44-in. dia. ; 
seven vertical drill presses, capacities 
1 to 4 in., measurements (spindle 
center to column) 5 to 13 in.; six other 
drill presses, including radial, bench, 
and back geared types; cutting equip- 
ment: nine shears of varying types, 
including capacities #7 to #16 gage, 
shearing lengths 6 to 10 ft., throats 30 
to 54 in., with circle cutting and flang- 
ing devices; also turret nibbler, capac- 
ity i in., throat 36 in., with circle cut- 
ting device; rolls: two hand types, 
lengths 30 and 42 in., gages #20 and 
#16, min. din. 2 and 3 in., respectively; 
two 6-ft. long power type rolls, one 
with i-in. capacity for total length, 
min. dia. 6 in., other #14 gage capac- 
ity, min. dia. 5 in.; also 48-in. powered 
forming roll and six assorted hand- 
operated metal-forming rollers ; beading 
machines: three of #16 and #18 gage 
capacity, throats 24 and 27 in., also 
#18-gage capacity turning machine, 
min. dia. 3J in.; spotwelders: 15 (8 
manual, 2 automatic, 5 motor-driven) 
from 10 to 75 kva., including 2-pc. 
capacities, #7 to #14 gages, and 30 
to 38 in. throats: arc welders: five, 
125 to 300 amp., 7i to 15 hp., 35 and 
40 v., welding ranges 20 to 375 amp.: 
also 75-amp. generator electric arc 
welder and 35-kva. electric unit for con- 
tinuous electric seam welding; grind- 
ers: four, one 2-wheel, lixl3-in. dia., 
3,000 rmp., 1-in. dia. shaft, others face 
and emery wheel units; polishing lathes: 
three, 2-wheel, 5xl6-in. dia., 2,400 and 
3,000 rpm., lj-in. dia. shafts; riveting 

3/16 & 9/64-in. ’dia. and fin. dia., 24 
and 7-in. throats, respectively, and one, 
capacity J-in. solid rivet, 20-in. throat: 
three air compressors; lathes: five 
(three engine and two bench, with 
four adapted to thread cutting) 8 to 
20-in. swing, one is 10 ft. between 
centers and others 28 and 30 in.; two 
shapers, 12- and 24-in. stroke; milling 
equipment: two machines, one slitting, 
other milling unit with dividing & 
vertical head attachment; planer, 22- 
in. between uprights, 48-in. table, 20-in. 
height; metal band saw, 18-in. throat; 
also other miscellaneous equipment. 


PERFORMANCE 


IT Must Not Fail! 


Performance in action is 
the final test, for man 
or machine! Unfailing 
ability to do the job 
assigned . . . each of 
us must have that abil- 
ity, we must build it 
into the goods of war 
we create. 

Hundreds, yes thous- 
ands of welded tubular 
assemblies — thousands 
of intricate forgings 
pour from our plants 
onto major aircraft pro- 
duction lines. Each is 
fashioned to perform 
... to unfailingly do 
the job for which it is 
designed. 

Performance in action 
— that is the final test! 


AIRCRAFT MECHANICS 

INC. 

Colorado Springs, Colorado 

(The Rockies’ largest producer of 
welded and forged aircraft parts) 
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More than forty-four years of successful experi- 
ence combined with the vast manufacturing facili- 
ties of our organization have been extended to the 
aircraft industry to provide increased output. All 
types of assemblies in both metal and wood, con- 
trol surfaces and major construction are included 
in the type of work which our company is doing 
for leading aircraft manufacturers. We invite your 
consideration of our facilities. 


Helps speed up 
AIRCRAFT 
PRODUCTION 




Tonight’s lesson for Japs 

. . . subtracting Zeros 




Capt. Mainwaring was leading a k 
r flight of Airacobras over New Guinea t 
e on May 29 when one of his planes was 
3 attacked by eighteen Jap fighters. 

) Turning back he shot down the leader ' 
5 of the enemy formation and scattered 1 
the others. He then reformed his ' 

]■ attack, destroying three more and • 
1 possibly shooting down two others. ‘ 


Under control of the Airacobra pilot world of air-borne commerce will 
is one of the world's hardest-hitting follow. Then, all of our engineering 
fastest-moving one man arsenals. skill and resources will turn from the 
Forward is a powerful cannon. needs of war to building planes for 

Flanking him are heavy machine the needs of Peace. © Bell Aircraft 


Corporation, Buffalo, New York. 


guns. Around him is ] 
and behind him is 
an outstanding rec- 
ord of Airacobra 
success in combat. 
The day is coming 
when Allied Vic- 


tory will end this v 

war. An advanced PACEMAKER OF AVIATION PROGRESS 


i y/or vie/ory— 

@1114 
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Wherever the enemies of democracy 
attempt to strike — in the Arctic’s sub- 
zero wastes or the desert’s blistering 
battleskies — Curtiss P-40 Warhawks 
are meeting and defeating every type 
of fighting ship they encounter. The 


world’s finest combat pilots share 
credit for this remarkable record with 
the thousands of Curtiss workers who 
are building these world-famous fight- 
ing ships in quantities unprecedented 
in the annals of aviation. 


( II RTtS iN^WRIG H I 

AIRPLANE DIVISION 



Send lot for "h 






193$ 'The Haul 75.. .a moon- 
plane fighter-bomber, incorpor- 


, Curliii-Wrtghl Coro- BoHolo. N. Y. 



in the middle Easl and the 
American Volunteer Group in 
China, Java and Burma. 


■ 
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OF INDUSTRY FACTS, FIGURES, PERSONNEL, AIRCRAFT AND ENGINES, EQUIPMENT, MATERIAL 


The World's Lending Operational 

Aircraft 181-239 

Thirty pages of photographs, three-view silhouettes 
anti textual data. As an aid to recognition in- 
structors. pilots, anti-aircraft gunners and spotters, 
these pages are so arranged that the photographs 
and silhouettes may he clipped and pasted on 
cards, with the printed data folded on the hack. 

American Military Aircraft 

Fighters 

Bombers 

Cargo-Transport 

Liaison-Trainers 



Itrilish Military Aircraft 209-219 

Fighters 209 

Bombers 213 

Cargo-Transport 219 


Itussian Military Aircraft 221-227 

Fighters 221 

Bombers 221 

Cargo-Transport 227 


Italian Military Aircraft 227-229 

Fighters 227 

Bombers 229 

German Military Aircraft .231-237 

Fighters 231 

Bombers 233 

Cargo-Transport 237 


Japanese Military Aircraft 

Bombers 


American Aircraft Engines . 243-246 

The most authoritative compilation of releasable 
data on American aircraft and engines, together 
with the most complete data available on both 
Allied and enemy air force components. 

American Military Aircraft 255 

Foreign Military Aircraft 257 

American Military Gliders 259 

American Aircraft Engines 260 

Foreign Military Engines 262 

Aviation's Directory of the Industry 265-2 

eluding plant addresses and names and positions 
of key personnel. 

Aircraft Manufacturer- , . . . 265 

Glider Manufacturers .... 269 

Airlines 27! 

Aviation Schools 272 

Directory of Products and Suppliers 275 

Alphabetical listing of products used in aircraft 
and engine manufacture, giving names, in alphabet- 
ical order, of suppliers. 

Directory of Suppliers' Addresses and 

Personnel 311 

Alphabetical listing at aviation suppliers with 
addresses and names of key personnel regardless 
of products supplied. 
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Top Layer ... As “umbrellas” for our 
high-flying bombers and medium altitude 
formations. Republic P-47 Thunderbolt 
squadrons cover the attack. Enemies reach- 
ing for the sun will have slim chance against 
these fast-charging, 8-gun strato-fighters. 
The Thunderbolt assures control of the sky. 


REPUBLIC AVIATION 





MAKE THEM MORE & MORE AUTOMATIC! 


White-Rodgers offers entirely new 
developments in automatic tem- 
perature modulation equipment 
for the control of — 

1. ENGINE COWL FLAPS (BOTH AIR 
AND LIQUID COOLED). 

2. OIL COOLER SHUTTERS OR FLAPS. 

3. CABIN TEMPERATURE (BOTH SUPER- 
CHARGED AND NORMAL). 

4. CARBURETOR AIR TEMPERATURE. 


To concentrate on 

FtGHTtNG POWER 




WHITE RODGERS ELECTRIC 0 


American 



;i low*wing monoplane of -i 1-ft- 
spun. Ifci-ft. N in. length. One l'nilt 
nml Whitney 2IHHI lip. turlHi-nnjier- 

rn high altitudes mnl gives it a 
lull speed of more than 400 inpli. 
Armed with at least six heavy 

eiinniled in firepower. it was de- 
signed by Alexander Knrtveli. 




!(■>■■■ Iters 


Boeing B-I7E Flying Fortress 

The ship that changed Enrninnin 
concepts of preeiston bombing. 
Heavily armored, with exceptional 



SAINT LOUIS, MISSOURI 


AVIATION, 



American 
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For AIRCRAFT PISTON RINGS 


Among the many advances in manufacturing air- 
craft piston rings is the Ramco MICRO-LAP, a 
precision method of lapping which insures flatness 
to extreme tolerances. 

Ramco’s insistence through the years on Engineer- 


meet today 1 
Ramco’s 

dedicated to the war effort. Our 25 years’ experience 
and knowledge of piston rings is available wherever 
they can be used in the industry. 



A fuller description of our facilities is contained it. 
a recently published magazine article, a reprint of 
which we'll gladly send to you upon request. 








'ICTORYl 
( BUY 


CHICAGO, 


American 
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without loss of stainless properties. Discoloration and elec- 
trode “pick-up" can be reduced. Investigate the possibilities 
of Westinghouse Electronic Control for your resistance 
welders. Ask your Westinghov 
B-3102. Or write Westinghor 
Company. East Pittsburgh, Pa., E 

A^festinghouse A 


burned' 


RESISTANCE WELDING 




JU asi d on pcrtorniancc in action, American aircraft 
superiority is becoming an established fact. A 
lot of vital, coordinated parts is responsible for that 
superiority. For many of those parts, in many types 
of aircraft, OSTUCO fills seamless steel tubing re- 
quirements. 

Fuel lines, landing gear parts, rocker shaft bushings, 
and high ratio clutch bearings are representative of 
the critical points in war planes at which OSTUCO 
seamless tubing serves. Tubing furnished meets U.S. 

• THROW ALL YOUR SCRAP INTO 


military specifications for straightness and freedom 
from seams, tears, grooves, laminations, slivers and 
other injurious defects. 

From production for war plane parts, OSTUCO is 
constantly gaining new skills and experience for man- 
ufacture of seamless tubing. This experience covers 
new steels and alloys, a wide variety of gauges, shapes, 
lengths and finishes, and strict specifications as to 
hardness, O.D. and I.D. diameters, ductility and 
machinability. 

THE FIGHT! • BUY U.S. WAR BOND SI 


THE OHIO SEAMLESS TUBE COMPANY 


American 




AVI. 


ION’. 


American 






IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA'S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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Of the lads 
But. the Fid 
h of Plank 


ranks — 
» effort 


m united 
STATES 

|f. WAR 

ili/ BONDS 

pjl , AND STAMPS 


THE LOUIS ALLIS CO., MILWAUKEE, WIS. 


American 



Jgerk Jtrvtide / 


The Louis Allis 

EXPLOSION-PROOF motor is built 

to withstand the force of the greatest 
explosion possible within its heavy 
iron walls — with a safety factor of five 1 . 

With a safety factor of FIVE — the 
Louis Allis Explosion-Proof has twenty 
carefully designed specific features — 
features that make available a new high 
in electric motor efficiency, dependa- 
bility, convenience and — SAFETY! 

We have prepared a sixteen page 
booklet which completely illustrates 


and describes all of these important 
features — write for your copy — ask 
for Bulletin No. 508-E. 

LOOK INSIDE — compare Louis Allis 
Explosion-Proof motor point by point 
with any others on the market — and 
we are sure you will agree that — here 
is the finest explosion-proof motor 
ever built — bar none! 

Specify your next explosion-proof 
motor by name — LOUIS ALLIS — 
you will be assured of the most com- 
plete protection and dependable per- 
formance available. 


THE LOUIS ALLIS CO., MILWAUKEE, WIS. 




Curtiss C-74 Coro 


rJ, £ “5 
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BUY WAR BONDS — BUY THEM REGULARLY. 



With these standard %" drive 

BONNEY Sockets and Attachments 

y^complcte set of slim, sturdy Bonney %" drive sockets 
and attachments makes it possible for you to reach 
practically any holt or nut, no matter how inaccessible. 

The more than 4200 combinations possible with them 
— each a separate and different tool— makes them par- 
ticularly adapted to aircraft engine equipment and for 
production and service work. 

Light weight, long, slender handles, thin wall sockets 
for work where clearances are limited — plus the strength 
found only in alloy steels of the highest quality have 
earned Bonney drive Sockets and Attachments the 
reputation of “The Finest that Money Can Buy”. 
Sockets are available with openings from ■''/l6 ,, to 


The big 104 page Bonney Catalog will 
give you the complete list of sizes. Write 
for it if you have use for tools of this type. 


BONNEY FORGE & TOOL WORKS, ALLENTOWN, PA. 





IPS 
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Hydraulic systems carry and control the life blood 
of today’s fighting aircraft — they must not fail ! 

Dirt, moisture, or corrosion in lines or units— or 
any damage to threads or tapered surfaces of con- 
necting links will cause failures. 

Vital Tubing Seal-Caps, Seal-Plugs, Flex-Caps, 
and Boss-Plugs completely protect hydraulic lines 
and unit fittings in all stages of assembly prior to 
flight. 


Where others might chip or be sucked into lines, 
metal Tubing Seal-Caps and Plugs have no particles 
to chip off and enter tubing— can be re-used many 
times— do not deteriorate— are not affected by con- 
tact with chemical agents— can be installed in much 
less time than other devices. 

Write today, for the new file-size booklet, "Tub- 
ing and Pipe Protection Methods,” describing these 
vital products. 



Lialson-T miners 


American 



Beech AT-10 Wichita 



■*- Boeing AT-15 Crewmoker 


Cessna AT-17 Bobcat ~>- 

tmiiuT. powered b.v'two Jacobs 24.“. 
lt|>. rudinls. Available in larc 1 
millibars, ir has served Canada and 



-4— Commonwealth 190F 

rousl fur private Ilyina and llighi 
training;. Powered by a HO bp. 
Franklin, it has a toil speed of 121 

Commonwealth 8135T 

A two-place version of the S135 
in service as an airline pilot instrn- 

Powereif by a 'ltfH'p!°Kou iSiyee! 


Curtiss AT-9 Jeep 

An advanced training eraft devel- 
opisl especially to give pilots tran- 
sition training from single to multi- 
engine bomber types, the AT-9 lias 
many "big ship 1 characteristics. 




Fairchild PT-I9A 

i’sed extensively by the AAF and 
Canada with the Cornell version, it 
was designed to facilitate transi- 
tion to low-wing combat types. A 
175 hp. Ranger engine gives it a 


Fairchild C-61A Forwarder-^ 


The war-service versio 
famous F-24. familiar 
Civil Air Patrol nctivith 


of the 
and light 
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New ASP Check Valves for Hydraulic lines are 16 % lighter 


eight. Up goes the nt 
sible with new ASPai 
dade of heat treated al 


Each a 


dard body i 
rs provide tw 

is with flared 
tl pipe threads. 


poppet which can be inserted at either end of 
the body. Large ports provide from two to four 
times greater fluid flow with minimum pres- 
sure drop. By using ASP adapters and reversing 


ASP Check Valves are made in %"and sizes 

steel ball checks. They operate in any position, 
are unaffected by vibration, variable pressure or 
acceleration and give positive protection in crit- 
ical lines. They cut inventory stock, costs, main- 
tenance expense and provide all combinations. 


Ask for new Bulletin 

, _ AMERICAN SCREW PRODUCTS 

-X Cc 
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latitude — permits them to solve 
problems created by lack of other 
critical materials— helps them meet 
the demands for faster production 
without requiring special equip- 



Brutmvick, New Jersey; Indianapolis, 
Indiana. Sales Offices: 75 West Street, 
New York City; G. M. Building, 
Detroit, Michigan. 




MADE AND SOLD ONLY BY THE RICHARDSON COMPANY 


American 


Liaison-Train**!*.** 
anil (iliders 
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r MAKING 


EACH HOUR A MORE 

P^uJ^cUoe> ONE 


Eoch "AUTOMATIC” Approved Standard VICTORY 
Model will have the same time-proven features, quality 
materials, precision workmanship, sturdy construction, and 
guarantee under which the entire line of "AUTOMATIC" 
has already won wide industrial acceptance for highly 
efficient and economical materials handling. 


"AUTOMATIC" is ready to serve you now as always 
without obligation through nationwide Material Handling 
Representatives who ore fully experienced in the appli- 
cation of "AUTOMATIC" equipment. These men are 
listed in the classified telephone di- 
rectories in the principal cities and 
industrial areas under "Trucks, Indus- 
trial." In many instances proper 
planning and co-ordination now with 
I standardized equipment for war pro- 
f duction will serve you efficiently for 
I post war activity. 



• Modal "TLN-2” 4000 Pound Capacity 
Hiflh Lift Tiering Platform Truck for Skid 

• Modal "TLN-3” 6000 Pound Capacity 
High Lift Tiering Platform Truck for Skid 






Modal "LO*5" 10,000 Pound Capacity 




etcopic Tilting Tiering Fork Lift Truck for 


MANUFACTURERS FOR OVER IS YEARS Electric Propelled INDUSTRIAL TRUCKS 


AUTOMATIC TRANSPORTATION CO. 

Q WEST 87th STREET D,v °' TH£ * TOW " E MFG “ CHICAGO, ILLINOIS 


Fighters 


British 





Fairey Fulmar 

Another two-place carrier-bused 
fighter-bomber. powered by a Rolls- 
Royce Merlin X of 1145 lip. at 
50U0 ft. This plane .is rather large 

f Land a length of 40 ft. Hvip speed 
is about 300 mph. Armament con- 
sists of eight machine guns in the 
wings. No performance figures 
are issued on this plane, biit^ its 

with improvements undoubtedly 
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Bunting Bronze Bearings fly with many of 
th? big bombers. In the powerful engines of 
these great destroyers, in the landing gear, tail 
gear, and at other important points are the 
Precision Bunting Bronze Bearings that are 
making history in bearing design and manu- 
facture. The Bunting Brass & Bronze Company, 
Toledo, Ohio. Warehouses in All Principal Cities. 


In the nightmares of the Nazis looms a huge 
winged thing, the very lines of which suggest 
its vast and lethal power. It is the super- 
bomber from America, described by military 
experts as "bigger and more deadly" than any 
ever before produced. 


IS BUILDING 'EM 

'HI**,, 

fleetdfy 
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This u^&ixujth the face that launched a thousand 
o beautiful, so serene . . 
fc mfortable ! 

Not alon^SSffi^we bustles and the corsets and 
the voluminous billows of tent cloth. Daily her life 
was besieged with the drudgery and the discomforts 
of the Gilded Age: The flat iron, the wood stove, the 
wash tub and the carpet beater, gaslight and the 
coal grate, horsecars and hansom cabs. But all 
these things have changed . . . miraculously and 
wonderfully changed. 

And that's the theme of this story: Change! 

For today the world is changing faster than ever 
before, and the first 5 years after this war will be 
equal to any 25 years of the past. Because this is 
true, we at Jones & Lamson have an important 
story to tell. 

We were already 50 years old when Helen of 


Troy was a girl. We began with the birth of the 
Machine Age in America, and even in the very 
birthplace. Many of the precision machine tools de- 
signed and developed by Jones & Lamson engineers 
during more than a century of the company’s his- 
tory have literally made possible much of America’s 
industrial change. 

Because of this background and reputation, Jones 
& Lamson engineers have actually been called upon 
by manufacturers — from the largest to the smallest 
— many thousands of times for counsel, service, or 
precision machine tools during asingle year of this war! 

If your business is manufacturing with metal ... if 
you have problems today . . . and if you are looking 
ahead to the swiftly changing markets, products and 
methods of manufacturing after the war . . . Jones & 
Lamson engineers and service men can help you. They 
are at your cadi! 


Universal Turret Lathes . Fay Automatic Lathes . Automatic 
Thread Grinders . Optical Comparators . Automatic Opening Die Heads 


JONES & 


| XMCAlf MACHINE CO., SPRINGFIELD, VERMONT, U.S.A. 

ll n 1*1 IJ U W Profit-producing Machine Tools 
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Partners in victory, pilot and plane scream earthward to silence hell's fury. A life 
and a conquest are entrusted to the performance of thousands of parts . . . parts 
that must be perfect. It’s our duty here at home to see that every part is perfect. 







A minute wasted here, a second there 
. . . added up, the sum total of wasted 
hours might mean the difference be- 
tween “enough, on time” and “too 
little, too late.” Production is speed- 
ing ahead now, because the tiny time 
and material-wasters have been 
eliminated. 


Take, for instance, moisture damage 
during shipment and storage. 
Contractors are getting parts and ac- 
cessories from subcontractors . . . the 
fighting men are getting complete 


tanks, guns and planes . . . free of 
corrosion, rust or mildew through the 
use of Protek-Sorb. And everything 
is ready for IMMEDIATE USE . . . 
upon delivery to the production line 


or to the United Nations’ battle lines! 
Old-fashioned, time-wasting slushing 
compounds used up vital man-hours. 
Protek-Sorb does the job better . . . 
FASTER. Its method of protection is 
so superior, so sure, so speedy, that 
its use has become the practice 
wherever men recognize progress. 


THE DAVISON CHEMICAL CORPORATION 


Industrial Salas Dept, • Baltimore , Maryland 


SILICA CEL is a DAVCO PRODUCT 


PROTEK-SORB SILICA GEL is a chemically inert, non-readive, granular material, capable 
sound method of moisture damage prevention during shipment or storage of any product 

container. Use of time-wosting slushing compounds is eliminated . . . products are clean 
and ready to use when delivered . . . time is saved by manufacturer and customer. 


PROTEK-SORB SILICA GEL MEETS 
UNITED STATES GOVERNMENT 
DESICCANT REQUIREMENTS FOR 
DEHYDRATION PACKING. (Type II) 
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Handley Page Halifax 

One of tlte first of the four-engine 
British "heavies'' to go iuto serv- 
ice. the ••Halibut!" has been used ill 
practically all of the large scale 
centers. A prominent identifying 
feature is the "linlf-X" formed by 
the leading edge of the twin fins. 
Four UoUs JLoyce ilcrlm^XX cu- 
lt a top speed of 2S5 mpli. Mnxi- 
8.000 111 ., and range with that load 


:s with a total of eight guns. 





Handley Page Hampden 

service as a mine layer, the Hamp- 
den had been largely superseded 

J z 

from there back to the twin fins 



forwnrd C of U thc slender portion of 
the fuselage. The two 080 lip. 
Bristol Pcgtuut engines give it a 
top sliced of 205 mph. The Hamp- 
den has a wing span of 09 ft. 2 in., 

height of more than 15 ft. 


-- 


Short Stirling 

Long-range, heavy bomber. 7 to 10 
place. Engines, four Bristol Ilcicti- 

ft.. length St ft. 3 in. Gross weight, 
70.000 lb. Top speed, 280 mph. at 
K.0U0 ft. Service ceiling 22,700 
ft. Range. 2400 mi. at cruising 
speed of 200 mph., with boinli load 
of 3,500 lb. Armament, two 303- 


dorsal. side, ni 


I tail t< 
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Precision Parts mean 
Precision Performance 

McQUAY-NORRIS 

ALTINIZED 

PISTON RINGS 

HARDENED & GROUND PARTS 

Today our clinical research department, our engineer- 
ing and technical experience with a 33-year back- 
ground are at the service of the aviation industry in 
an ever increasing degree. We are now direct con- 
tractors to the Army and Navy and sub-contractors 
on precision parts for aircraft, tanks, scout cars and 
trucks. The performance and stamina of McQuay- 
Norris parts are paying dividends in the air all over 
the globe. Your inquiries are invited. 


AIRCRAFT ENGINES 
Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum Piston 
Piston Pins 

Counterweight Cheek Pins 
Machined Magnesium Part 
Cylinder Hold Down Nuts 
Hardened and Ground Part 

PARTS FOR 

PROPELLER ASSEMBLY 

Machined Magnesium Part 
Piston Rings 

EQUIPMENT FOR 
MAINTENANCE OF AIRCRAF 

Pistons for Oxygen 
Compressor 

Piston Rings for Oxygen 
Compressor 

Pins for Oxygen Compressc 
Pistons for Air Compressc 
Pins for Air Compressor 
Piston Rings for Air 
Compressor 

LANDING GEAR PARTS 

Machined Aluminum Pistor 
Piston Rings 

Hardened and Ground Par 


PRECISION WORKERS IN IRON, STEEL, ALUMINUM, BRONZE, MAGNESIA 



McQUAY-NORRIS MFG. CO. (AIRCRAFT DIVISION), ST. LOUIS, U.S.J 

CANADIAN PLANT, TORONTO, ONTARIO 


British 
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icarta 


Even the best priorities can't/ assure immediate 
deliveries on metals. But WaStinghouse Aircraft 
Micarta in standard structural shapes is an available, 


instances superior, for lir craft use, to the 
critical material it replaces. 

Many aircraft parts now made of metal can be 
fabricated from one of fpur grades of Micarta: 


In addition to standard plate, Westinghouse Air- 
craft Mioarta is supplied in angles, channels, rods, 
zee bar^md tubes. Full engineering data on Aircraft 
grades £f Micarta, and how they compare in physical 
propenies with metals and woods commonly used in 
aircraft manufacture, is contained in a new Engineer’s 
Ha/dbook just published. If you have not received a 
copy, write for one on your company letterhead — 
l»day. Westinghouse Electric & Mfg. Co., East 
WHttsburgh, Pa., Dept. 7-N. j-omjs 


No more “stock-outs 


with fabricated parts of Westinghouse 


Westinghouse 
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Is installed in the plants of 
these Companies: 

BREWSTER AIRCRAFT 
BRIGGS BODY 
CONSOLIDATED 
DOUGLAS 
FLEETWINGS. INC. 
GENERAL MOTORS 

GOODYEAR 

AIRCRAFT 


STATE 


RYAN 

AERONAUTICAL 

VOUGHT - SIKORSKY 

• 

Other manufacturer l send their 
Marten to Photoprint Company 
for Reproduction in Our Own 
Plante 

PHOTOPRINT 

COMPANY 
5867 TOWNE AVENUE 
LOS ANGELES, CALIF. 


HOW DO YOU PUT 
LINES ON FORM 
BLOCKS & P.B.T.'s? 



SEND FOR THIS BOOK TODAY . . . 



ggjg uy 

THOMPSON GRINDERS 

IN AIRCRAFT 
PRODUCTION 


Terminal plates — one of the most important 
parts in aircraft construction — are precision 
ground on Thompson Grinders, as illustrated 
by these photographs from one of the plants 
of the Douglas Aircraft Co. (right) and Boeing 
Aircraft Co. (below). Both plants take full 
advantage of the convenient adjustments on 
Thompson machines to obtain speed and ab- 
solute accuracy. Numerous other aircraft 
parts are similarly ground on Thompson ma- 
chines in these and other aircraft plants. Bul- 
letins list all features — write for your copy. 


THE THOMPSON GRINDER CO. 

Springfield 


Russian 


design. Two M-105 Hispanu-Suisin 
1130 hp. liquid-cooled engines give 
n top speed of 315 mph. Construc- 
tion is of metal and plywood. 
Wings are provided with leading 
and trailing edge dive brakes. 
Further information has been 
withheld. It is similar in design 
to the PE-2, and both these planes 
are said to be based on the French 
Potez 03. Judging from others of 
the type, this new design is prob- 
ably heavily armed. 



IL-2 Stormovlk 

Perhaps the most famous of the 
Ilyuehin-dcsigned planes is the 
Slormovik fighter and dive bomber 


four 50-cal. machine guns in 
wings. A Toupolev M-S5, 1300 lip. 
engiue gives a top speed better 
than 335 mph. fully loaded. Four 
230-lb. rocket bombs, ten 10O-lb. 
bombs, or oife 1000-lb. bomb, can 
be enrried for dive-bombing. Span, 
about 40 ft., length, about 34 ft. 


SB-RK 

This is a dive-bomber version of 
the Toupolev-designed SB-3 three- 
place medium bomber. Dimensions 
of the SB-RK are the same— span. 
70 ft. 0 in., length, 40 ft. — and 
outward appearance is the same 
except for the addition of Venetian 
blind type dive brakes, similar to 
those found on the German JV-88 
dive-bombers. High speed of the 
SB-RK is probably somewhat 
greater than the SB-3, since it is 
powered with two M-105 Hisp'ano 
Snisa engines of 1100 _li 
compared with the Y * 

050 hp. each which i 
level bomber version. 


00 lip. eacl 
M-103's t 





...„ 104 'ft., length. 05 

ft. 1 in. Weight, loaded. 27.080 
lb. Top speed. 100 mph. Range. 
4.000 mi. Retractable wing-tip 
floats. These ships were built at 
Taganrog, ou. the Sea of Azov, long 
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The LATEST X-RAY 
INSPECTION TOOL 

For the AVIAT ION INDUSTRY 

PENETRATES UP TO 3 INCHES OF STEEL. 

' TRAVELS 6 FEET HORIZONTALLY OR VERTICALLY, AND SWINGS 
THROUGH A ISO ° ARC, COVERING A LARGE AREA OF FLOOR SPACE 


AVIATION, 


I'argo-Transporl 


Russian 






ca£& fa fcyte'uetoce, 

^ It is. extremely important in developing future pilots to 
train them down to lighting weight For the same reasons it 
is imperative that all superfluous weight be removed from 
aircraft motors. ★ Long experience in building fractional horse- 
power motors for all types of special applications has taught 
us where and how much weight can be reduced without inter- 
fering with the essential electrical characteristics. ★ If you 
are developing or redesigning any motor operated equipment, 
write for complete information on our engineering service. 


THE BLACK & DECKER ELECTRIC CO. 
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Bombs for Breakfast 


As the man says: whatever goes up must 
come down. In the case of bombs, the 
alhimportant question is where. 

By official count, a remarkably high 
percentage of the bombs released from 
Boeing Flying Fortresses* come down 
where they’ll Taise the most hell with 
Axis hopes: at sea, on battleships, cruis- 
ers, transports, destroyers, aircraft car- 
riers; on land, atop factories, arsenals, 


docks, canals and vital supply centers. 

There are tux) things in particular 
that make the Boeing Flying Fortress a 
mailed glove on Freedom's aerial fist. 


DESIGNERS OF THE FLYING 


One is quality: the ability to fly a 
swift, straight course to the target in spite 
of enemy interceptors . . . and, by vir- 
tue of great flight-stability, provide a 
perfect (and heavily armored) “plat- 
form” from which to let loose several tons 
of death and/or destruction. Score one 
for Boeing engineers. 

The other is quantity: the rate at 
which these bombers are built under the 
concentrated short-flow multiple-line 
production system which results in max- 
imum output per man, machine and 
unit of plant space. Score one for 
Boeing production men. 


• THE STRATOLINER • PAN 


There’ll come a V-day when Boeing 
engineering and “productioncering” will 
turn from paths of war to paths of peace 
. . . from making the world unsafe for 
tyranny to making the new, free world 
a better, brighter one in which to live. 

For in designing and building Flying For- 
tresses, Stratoliners ,* globe-girdling Clippers 
and other airplanes, Boeing continually ac- 
quires new "know-how" in many folds of 
engineering: electrical , structural, sound- 

of "know-how" that helps to win wars, and 
will some day help to make peacetime prod - 

1 CLIPPERS BOEING 
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Fighters 


German 


Focke-Wulf FW-187 

An all-metal, twin-engine, 
tail, single-place fighter. 

jferee'les-Bena* Iir'iok b fn 1 
1030 lip. engines. Top speed. ; 
inpli. Absolute ceiling. 3S.2l.in 


■ speed of these if 








7 - 


German 



XKWM- turn* 


► AIRCRAFT 


Long before the day when he took the controls of this huge skyliner, the Clipper 
Pilot served an apprenticeship exacting in the extreme— an apprenticeship of count- 
less hours aloft, under every conceivable condition, flying mostly “on instruments.” 
This comprehensive training requires Training Planes powered by the most 
reliable of engines. 

Pan American Airways Clipper Pilots— like our Army Bomber Pilots— are schooled 







Here’s another 
Northrop technique 

now helping to speed 
U. S. tvarplanes abroad 

B efore a warplane reaches the final assembly 
line, hundreds of small metal parts must 
be fastened together into wingtips, engine na- 
celles, tail surfaces and other sub- assemblies. 

Many of the small parts in these sub-assem- 
blies are spot welded one to the other, and 
formerly this demanded tedious one-piece-at-a- 
time cleaning and preparation. 

Not so, any longer. Today by a new Northrop- 
developed technique the whole sub-assembly 
is fastened together by what are called “skin- 
tights”. The job of cleaning and preparation is 
all done at once, in a single quick bath. 

Then, still held fast together, it all goes in 
one piece to spot welding machines — and comes 
out finished. 

This new Northrop development is being 


made available to other U.S. plane builders. So 
are other techniques by the Northrop group. 

In return, other plane manufacturers inform 
Northrop of their new ways of building war- 
planes faster, with fewer man-hours. 

And this business of trading techniques — 
of putting aircraft production on an “all-for- 
one-one-for-all” basis — is one reason that U. S. 
planes are now striking in such numbers on so 
many far-flung battle fronts. It’s one reason 
oppressed people in many lands now look up- 
ward for deliverance — now are able to say in 
joy, “they have come!” 



NORTHROP 
AIRCRAFT, Inc. 

Northrop Field, Hawthorne, California 
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every fastening job 


CAN YOU... 


War Production needs all the work-hours 
P-K Self-tapping Screws can save 



With the increasing man-power 
shortage, every fastening job in 
your plant should be suspect until 
you’ve proved beyond a doubt that 
it’s being done by the fastest and 
best method possible. 

Since P-K Self-tapping Screws 
provide greater ease, speed, and 
security for a large percentage of 
metal and plastic assemblies, the 
saving in time is of vital importance 
in meeting today’s demand for peak 
production. 

A Fastening Complete in One 
Easy Operation . . . You simply 
drive P-K Self-tapping Screws into 
plain, untapped holes. When they 
replace machine screws, you elimi- 
nate tapping, tap maintenance, and 
the problem of procuring scarce 


taps. When they replace bolts, you 
save the time consumed inserting 
bolts, placing washers, and running 
nuts. When they replace riveting 
and welding, expensive equipment 
is no longer required. When used in 
plastics, they end the need for costly 
inserts. 

Change to Self-tapping Screws 
Overnight ... You can make the 
changeover to P-K Screws with no 
interruption in production. No 
special tools or skilled help are 
required. Whether you are work- 
ing with light or heavy steel, cast 
iron, aluminum, brass, or plastics 
. . . salvage those lost work-hours . . . 
question every fastening, now! 
Parker-Kalon Corp., 192-194 Varick 
Street, New York, N. Y. 


Eliminate 

Tapping 

Operations 


Avoid Slow A 
Bolt, Nut, B J 
„ and Washer | 
Assemblies • 

\W Avoid Riveting A 
and Welding in * M 
Hard-to-Reach | 
Places • 


Eliminate 


Plastics 


Call in a 

P-K Assembly Engineer 









'For 1 dipt i 

nto the future , far as human 

eye cc 

i uld see, 

Sow the vis 

ion of the world, and oil the 

won* 

i r that would be; 

Saw the heavens fill with commerce. 

argosies of magic sails, 

Pilots of th 

e purple twilight, dropping 

down 

with costly boles." 


Tennyson’s prophetic vision, more than half a cen- 
tury ago, is just over tomorrow’s horizon. Far 
beyond the reaches of his poetic imagination are 
the marvels planned for the post-war world by 
javiation and radio engineers. 

I The necessities ofjrygrv...... _our. quicjcened-mental. 

and physical pace . . . even war’s shortages and re- 
strictions— all are responsible for a forward surge 
of scientific discovery that gives promise of being 
without parallel in our Nation’s history. 

Among contributors to the bright, new world, the 


Electronic Industry is certain to be one of the mosti 

spectacular. 

Proud of its name and place in this great 
industry . . . sensible to the challenge . . . 
IRC stands ready ! 

Although practically 100% of our business today 
is in the high-priority, war-essential category, our 
thinking is unrestricted. We will be happy to work 
with you on “futures.” May we help to develop 
your post-war ideas and plans? 


Fixed KaitHu 


INTERNATIONAL RESISTANCE COMPANY 

401 N. BROAD STREET • PHILADELPHIA 
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Japanese 
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Today, America’s busiest aircraft plants 
use SKILSAW TOOLS! They’ve seen how every tool 
in the SKILSAW line is designed for lightness and 
easier handling . . . engineered for power and greater 
output per man . . . built for dependability and trouble- 
free service on toughest 3-shiJt schedules. So, for the 
speed they need on countless maintenance and pro- 
duction jobs, these plants specify SKILSAW TOOLS 
. . . and use them to build faster the planes that are 
flying to Victory! 

Want to see for yourself? Just ask your 
distributor to demonstrate SKILSAW TOOLS in 
your own plant . 
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Japanese 


Mitsubishi 96 Bomber 

A two-engine, 7-place, heavy 
bomber. Span, S2 it., length, 54 
ft. Gross weight. 22.000 lb. # En- 
gines. two Mitsubishi Kinsci IV 
14-eyl. radial*. 900-1000 lip. Top 
speed. 230 mph. at lO,000 ft. 
Range with load of 2,200 lb.. 050 
mi. Armed with tv "" — 

s laterally. ; 

The wings ore fittcf wi 
flaps. Landing gear 
able. This plane is al 



ft 




„ e¥i. 

subishi. Kinsci 1 1* 14 cyl. 900 hp. 
radial. Top speed. 250 mph. at 
11.000 ft. Cruising speed, 20S 
mph. Max. range. 2S0 mi. with 
bomb load of 1,230 lb. It is larger 
and heavier than the Kariganc, 
with a span of 40 ft., length of 
7.S00 lb. Armament two 7.7-mm, 
machine guns in fuselage or two 
20-mm. cannon in wings, t ” 




Type One Bomber 

This is Japan's latest medium 
bomber. Like most of her others, 
is a composite of the best A 
— ~ 1> “itisli, and Europe 

good picture is to _ 

, _o detailed information 

is available. From the silhouette 


appears 
med ship. 


4 


Kawunishi type, also showing some 
Sikorsky influence. Span is 131 
ft., length N2 ft., height. 20 it. 
Gross weight, 45.000 lb. Engines 
are four Mitsubishi Kinsei 4C 900 
hp. radials. Top speed, about 
190 mph. Service ceiling, about 
20,000 ft. Range, 1S.OOO mi. 
Earlier models had no gun tur- 

tail. The latter does not protrude 
beyond the tail fins, necessarily 
limiting tl ’ ' ‘ ‘ c ~~ 


ie horizontal arc of fire. 
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The “Corsair” is the most formidable ship- 
board fighter ever built! It has tremendous fire 
power . . . and it is big, powerful and fast. Its top 
speed is well over 400 miles per hour, but it can 
hit the pitching deck of a carrier with the precision 
and grace of a gull . . . for its maneuverability is 
an engineering masterpiece. Navy pilots say it’s 
the “sweetest” job they’ve ever handled . . . that 
the “Corsair’s” controllability helps mightily to 
keep them on top of every situation. 

Positive, friction-free controllability . . . with re- 
sulting high maneuverability . . . has been one of 
Fafnir’s prime concerns since the end of World 


War I. Thus, in the design ... in the engineering 
. . . and in the development of American-built 
planes, “Fafnirs on the controls” became a by- 
word. Fafnir went along with the aircraft indus- 
try. Fafnir engineers worked closely and continu- 
ously with aircraft engineers, designers and 
builders in ironing out control bearing problems 
as each new plane began its successive steps to- 
ward each “landmark” it established. This is why 
you’ll find Fafnirs on many of the star performers 
today . . . for Fafnirs have proved their extra 
stamina, dependability and safety. The Fafnir 
Bearing Co., Aircraft Division, New Britain, Conn. 



Representative Aircraft Engines 
For 1943 
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PRODUCTS 


Products’ manufacturing experience has been 


Wh/it Do P/lots 7h/a/k About ? 


Ask one, and you II get this answer: "There’s no time 
to think when you’re in a scrap. You have to act!” 


On America’s fighters and bombers, Delco aircraft 
electric motors eliminate distractions during theses 
moments of instant decisions and split-seeoncT~ 
action. They safeguard the flow of engine fuel on 
transfer and booster pumps . . . drive windshield 
wipers . . . and perform other vital functions. Delco 


applied irt full measure ; ; to building dependable 
motors and equipment for the aircraft industry. 
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Representative Aircraft Engines for 1943 




Auto-Lite in an old friend. Auto-Lite m»°- 
facturing divisions have long oontrrbutrf 

the production and development of 

America's aircraft. Engineers, 

Agent, and Executives will recognize m 

THE ELECTRIC AUTO-LITE COMPANY 


name, below dependable source, of supply fo 
product, they need. Each unit is a vital part 

The world-wide Auto-Lite organisation. 

For complete information on Auto-L.te units 
for Aircraft use address your mquiry to. 

Aviation Products Division 


TOLEDO, OHIO 


M.EMITE DIE CASTING * «• D1 '" S » ,H 
CORCORAN-BROWN LAMP DIVISION 

PREST-O-LITE BATTERY COMPANY. I 


pnuPANY BAY MANUFACTURING DIVISION 

AH™» LELTHER EEO.UtTS „„„ 

unT n METER GAUGE & EQUIPMENT DIVISION 

STERLING CABLE DIVISION (NOW "WIRE DIVISION' > 

OF ITEMS FOR AMERICA'S ARMED Ft 
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RECISION GRADING —TURQUOISE always gives you exactly the line 

. A separate basic formula for each of the 17 degrees guarantees grading 
accurately and uniformly spaced as the marks on your rule. 

EMARKABLE DURABILITY — ‘Electronic graphite, refined down fl 

particle sizes of one micron (1/25, 000th of an inch) makes TURQUOISE lead sc 
dense and durable that the longest line remains uniform in width and blackness. 

UTSTANDING STRENGTH — Eagle’s patented super bonding proc- 
ess welds lead and wood into one inseparable unit which resists point breakage. 
TURQUOISE stands up when you bear down, saving time- wasting interruptions. 

PAQUE LINES — The dense, fine-textured lead in every TURQUOISE 
pencil deposits clean lines of such opacity that you get clear, sharp blueprint 
direct from your pencil tracings. 

AST-FLOWING SMOOTHNESS — Every tiny particle of 

TURQUOISE lead is lubricated with rare waxes, sealed in for permanent 
smoothness. Its swift, effortless strokes speed your work and save your energy. 


TO PROVE IT YOURSELF 
SEND FOR FREE SAMPLE 

Write today and we will gladly 
send you a TURQUOISE pencil 
or lead. Just name your sup- 
plier, this magazine and grade 
you desire. 


"CHEMI -SEALED" 


DRAWING PENCILS AND LEADS 


EAGLE PENCIL CO., 703 EAST 13th ST., NEW YORK • eagle pencil co. of Canada, ltd.. Toronto 
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Let PRESSTITE 

SEALING COMPOUNDS 

Solve YOUR Aviation 
Seal i ii s Problems 


Since their introduction to the aviation 
industry a short time ago, Prcsstite 
Aircraft Scaling Compounds have won 
wide acceptance by the aircraft manu- 
facturers of America. 

Especially developed for your industry — 
engineered to solve many of your problems 
— these Presstite Compounds provide fast, 
simple and long-lasting methods of sealing a 
wide variety of aircraft joints — especially in 
aviation fuel tanks. Their’easc of application 
speeds production — proven adhesive quali- 
aintenance, assure satisfactory 
all conditions. 

esstite Sealing Compounds are avail- 
immediate shipment. 

No. 2D- 1 26.4 Permagum 

A non-corrosive, non-drying, non-hygro- 
scopic, non-polymerizing, permanently elas- 
tic, rubber-like material used as a plugging 
sealing material to seal larger openings in 
" fuel tanks. Not soluble 


Plywood Fuel Tank Sealer 
For sealing light-weight plywood and plas- 
tic auxiliary airplane fuel tanks. Brush — 
or slush type — resists aromatic fuels. 

Extruded Fuel Tank and Seam Sealing 


and thicknesses. Highly adhesive to metal 
surfaces even in presence of liquid hydro- 
carbon. Non-oxidizing, non-polymerizing, 
resists aromatic fuels. 

Extruded Tape Sealer for Synthetic 

Seals joints in aluminum as well as synthetic 
glass — especially designed for windshields, 
windows and gun turrets. Stands up under 
extreme low temperatures. Seals joints tight 
against water, air, aircraft fuel, motor oil. 
Permanently elastic. 

Fuel Tank Sealer 

Brush-on type for sealing integral tanks 
and for seams and joints in bolted tanks used 
for aromatic fuel storage. Will not slump 
up to plus 200° F., remains flexible at minus 
90° F. 

Cabin Sealer 

For sealing over riveted joints in pressur- 
ized high altitude ships. Provides water and 
air-tight seal — withstands temperatures from 
minus 90° F. to plus 212° F. 

Zinc Chromate Compound 

For Conditions A and B, Air Corps Spec. 
No. 3596, and Slushing Compound Air Corps 
Spec. No. 3595. 


Let Presstite engineers help you to 
solve any sealing problem in your indus- 
try. Send us complete detailed information 
on your needs and specifications today. 


PRESSTITE ENGINEERING COMPANY 


3910 Chouteau Ave., St. Louis, Mo. 
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This shape is rolled from Alcoa Aluminum 
Alloy sheet in a single operation. Its use may 
take the place of a thicker extruded shape, 
thereby releasing metal and extrusion presses 
for production of vital war materials. Its pro- 
ducer is one of many companies who are roll- 
forming similar Aluminum-sheet shapes. 

Many of these rolled-sheet shapes, being pro- 
duced today for war products, are made of 
heat-treated Aluminum alloys to give them 
high strength. Often, the “as-rolled temper” 
strip is fed right from the heat-treating furnace 
to the forming rolls, before the metal can age- 
harden, thus avoiding distortion that might 


occur if heal treatment followed forming. 

Also shown above, in silhouette, arc other 
rolled-sheet shapes. It doesn’t take much 
stretching of the imagination to visualize a 
great variety of these Aluminum shapes used 
in numerous products. Exactly the right thick- 
ness and shape for strength and stiffness, but 
no more metal than is actually needed. 

The economies possible with large quantity 
production are certain to cause these Alumi- 
num rolled-sheet shapes to be adopted widely 
for all kinds of postwar applications. Aluminum 
Company of Amf.rica, 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 


ALCOA 1ALUMI NUM 
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AS the mighty PT boats of the U.S. Navy roar into action, they 
carry with them their own source of vital electricity - 
Lawrance Auxiliary Power Plants. These portable powerhouses, 
compact and light in weight, are designed to meet modern combat 
demands for a reliable flow of current to operate gun turrets, tor- 
pedo hoists, radio, lights, and galley hot plate. Lawrance Auxiliary 
Power Plants have been in action since Pearl Harbor; have given 
many thousands of hours of dependable, attention-free perform- 
ance. Being produced today in ever-increasing quantities for air- 
craft as well as PT boat installations, Lawrance Auxiliaries are 
playing an important role in America’s drive to Victory. 




AUXILIARY POWER 


Lawrance Auxiliary Power Plant 
Model 30C-3 

Length 3 2%"; Width 24"; Height 15". 
Normal continuous power output 5KW. 
Maximum overload capacity 7>/ 2 KW. 


LAWRANCE ENGINEERING AND RESEARCH CORPORATION • LINDEN. NEW JERSEY 
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Aviation’s Ameri 

AVIATION DOES NOT . 



[can Aircraft Specifications 


ASSUME RESPONSIBILITY FOR THE FIGURES GIVEN 



Weights 

Dimensions 

Area (Sq. Ft.) 

Wings 

Landing Gear 

Climb at sea level, 
ft. per min. 

Service ceiling 

| Wing loading 
| (lb. per sq. ft.) 

1 l’ower loading 
(lb. per hp.) 

Weight empty 

Gross weight, lb. 

a 

a] 

a 

c a 

Length overall 

Height overall 

Wing (includi! 
ailerons) 

Ailerons (total) 

Fin 

Rudder 

I 

3 

a 

Elevators (total) 

Spars 


Covering material 

Type 

Tread (in.) 

b 

Brakes 

(type and make) 

y* o 
~, y a 

Tail unit 

Fuselage 
or Hull 

400 

10,000 

7.45 

19.39 

835 

1,260 

35’ 


21 

10' 

9 


169 

7.75 

5.5 

6.85 

6.85 

5.75 

SolW 

WTrs 

Fab 

Fx 

70 

Pn 600x6 

Mech 

Spr.Ol 

SprWh 

ST.Wl.Fab 

965 

13,250 


12.08 

1,961 

2,658 

36' 


25 

II* 

11' 9* 

200 







WTrs 

Ply 

Fx 

112 

Pn 650x10 





1.66C 

24,000 

22.5 

8.7 

5,815 

7,850 

47' 

8' 

34 

3* 

O' 

4' 

349 

22.8 

16.3 

17.28 

38.18 


STWld 

A1 

A1 

Re 

155 

Pn 29x13.5 

Hyd 

Alr.Ol 



1.15C 

19,800 


10.15 

4 , 74S 

6,000 

44 


32 

2* 

10 

4' 

298 


15.2 

16. 14 




SpPly 

Ply 

Re 

152 

Pn 27 in. sm. 


Air.Ol 



1,125 

20,000 

25. 

9.7 

6,158 

8,727 

47 


34 

2* 

9 

8' 

349 

22.8 

16.3 

17.28 



STWld 


A1 

Re 

155 

Pn 33 in. sm. 


Alr.Ol 

:ieWh 


1.50C 

24,300 


9.45 

3,085 

4,250 

32 


26 

1* 

8 


296.4 

22.96 

6.5 

8.71 

24.48 

16.56 

SolSp 

SpPly 

lab 

Re 

86 

Pn 7.50x10 

Hyd 

























































8256 



75C 

15,000 


15.8 

1.12C 

1,900 

34 

2' 

21 


6 

3' 

162 

140 

6.5 




SolSp 

SpPly 

Ply 

Re 

105 

8.00x4 





70C 

16,000 

17.2 

15.9 

6,115 

11,400 

65 


c 

9" 

1 1 

6* 

664 


21 

21 




S 

Fab 

Fx 

216 

Go 36x16 


01 



1 ,24C 

25,000 

15.5 

10.2 

3.44C 

5,600 

50 


2, 

11' 



359 



12 




SPly 

Fab 

Fx 


Gen SL 31 in. 


01 



70C 

12,000 

15.5 

13 

3,00( 

5,600 

50 

6' 


1 I* 

8 

6* 

359 

40 

16 

12 




SPly 

Fab 

Fx 

96 . 5 



01 

Wh 






























































49,149 

















































900 

13,200 

9.25 

12.2 

1,967 

2,700 

32 

2* 

24 

9' 

9 

9* 

297.6 

23.8 

3 

11.8 

21 


SolSp 

SpTrs 


Fx 

77.5 

24 in. 

Hyd 


Wh 

ST.Wl.Fab 






12,000 














































































1,165 

17,000 

17.3 

11.3 

4,00C 


41' 

1* 



9 

11' 

295 


10.9 

14.9 


22.47 



Ply, Fab 

Re 

!51 

8.50x10 


Ol 



1,155 

17,000 

17.3 

11.3 

4,00C 

5,100 

41' 

1" 

32 

9" 

>1 

1 1" 

295 

IS 

10.9 

14.9 

40 

22.7 


TrsSp 

Ply, Fab 

Re 

151 

8.50x10 

Go Hyd 

Ol 

Ol 


1,155 

15,000 

19.26 

12.67 


5.700 

41' 


■ ■’2 

O' 

9 

1 T 

295 


10.9 

14.9 





Ply , Fab 

Re 

151 

8.50x10 

Go Hyd 

01 



1 ,625 

22,000 

17.3 

11.3 

3,600 

5,100 

41' 

1" 

■'2 


9 

1 1" 

295 


10.9 

14.9 

40 

22.7 


TrsSp 

Ply, Fab 

Re 

151 

8.50x10 

Go Nyd 

01 

Ol 


1,150 

13,000 

17.3 

11.3 


5,100 

41' 

1" 




IT 

295 


10.9 

14.9 





Ply, Fab 

Re 

151 






800 

15,000 

8.92 

10.45 

830 

1,480 

35 


2 2 

3' 

6 

9" 

166 

19.75 

5.17 

6.92 

15.04 

12.12 

SolSp 


Fab 

Fx 

72 

Go 18x8.3 

Go Mech 

Hyd 

Wh 

ST.Wl.Fab 

900 

16,000 

11.75 

15.85 

1,130 

1,900 

34 

2’ 

21 

6" 

7 

4- 

161.8 

13.13 

12 

5.75 

13.94 

11.56 

SolSp 

Sp 

Fab 

Fx 

80 

Go 18x8.3 

Go Mech 

Hyd 

Wh 

ST.Wl.Fab 

700 

15.000 

8.83 

46.15 

910 

1,450 

34 


21 


6 

7' 

164.6 

8.48 

11.84 

5.91 

14.76 

10.88 

SolSp 

Sp 

Fab 

Fx 

74 

3h 6.00x6 

3h Mech 

Hyd 

Wh 

ST.Wl.Fab 






















































Hyd 




























Hyd 




























































































45,000 






















































4,494 

5,764 














































Air.' >1 

Wh.Fx 
































































































7* 





















16,698 



















-1yd 






















































Hyd 































85C 

15,000 

12.3 

14 

1,758 

2,459 

36 


28 


7 

6' 

200 

8.36 

6.15 

14.5 

26.77 

13.33 

Box 

Trs 


Fx 

112 

5.50x10 






1 1 ,000 

13 

17 

1,732 

2,801 


4* 

22 


V 

T 

214 

22 

11 

12 

37 

19 

SolSp 

Trs 

Fab 

Fx 

111 


Hyd 




69C 

17,000 

13.2 

13.2 

1,931 

2,650 



2, 

8“ 

7 

7' 

200 

8.36 

6.15 

14.5 

26.77 

13.23 

Box 

Trs 


Fx 

115 

5.50x10 

































80C 

17,000 

8 

18 

SOC 

i ,350 

35 


20 


6 


168 

23 

5.4 

7 

15 

10 



Fab 

Fx 

72 

5.00x6 

Mech 


Hyd.Wh 































20000 + 






































































































































Hyd 






























Ply 

900 

16,500 

9.49 

14.6 

1,103 

1,650 

35' 

6” 

23 


7' 

4' 

173.8 

19.35 

7.95 

8.10 

16.06 

12.24 


A1 

Fab 

Fx 

76 

Fire-Sh 7.00x6 

Fire-Sh, Hyd 

Spr.oi 

Wh 






































4' 

IT 

1 1" 

551 


29.3 

34.8 



Me 

Me 

Mo 

Re 

184 

Go 42.31x15.6 

Go Hyd 




2,200 

25,500 

13.5 

9.25 

11,980 

18,500 

65' 

6" 

H 

4" 

IT 

1 1" 

551 

35 

29.3 

34.8 

93.6 

10.4 

Me 

Me 

Me 

Re 

184 

Go 42.31x15.6 

Go Hyd 


Wh 



23,500 

33.5 








1 1 

i r 

551 


29.3 

34.8 



Me 

Me 

Me 

Re 

184 

Go 42.31x15.6 

Go Hyd 

AerOl 




27,000 

33 . 5 

8.80 


18,500 

6.V 

«* 

49 

10' 

II' 

1 1* 

551 

35 

29 . 3 

34.8 

93 . 6 

40.4 

Me 

Me 

Me 

Re 

184 

Go 42.31x15.6 

Go Hyd 


Wh 



23 , 500 

13.5 





H* 



1 1 

1 T 

551 


29.3 

34.8 

93.6 

tO. 4 

Me 

Me 

Me 

Re 

184 

Go 42.31x15.6 

Go Hyd 





26,000 

33.5 

9.25 


18,500 

65' 

6” 

49' 

10' 

11 

IT 

551 

35 

29.3 

34.8 

93 . 6 

40.4 

Me 

Me 

Me 

Re 

184 

Go 42.31x15.6 

Go Hyd 

AerOl 

Wh 

Me 

























Gr Hyd 





























smooth 


























Gr Hyd 































1,250 

19,000 

10.85 

13 

1,886 

2,400 

30 

4* 

25 

8' 

7' 

9' 

142.5 

9.78 

7 48 

8 . 5.3 

20.73 

17.75 

WBox 

W 

Ply 

Re 

134.5 

6.00x6 

Hyd 

Air.Ol 

Air.Ol 

W 





4,158 

5,300 






















































30,000 

67' 

7" 

52' 


15 

9* 

609 . 8 

.32.13 

57.4 

33.6 

92 

40.4 




ReTri 

232 

47 in. 

Hyd 



Me 


12,000 






3' 

22 



8* 

178 5 

19.2 

4.02 

6 . 55 

14.65 

10.64 

SolSp 

AJ 6 


Fx 

71 

Hays 8.00x4 

Hyd, Pal 


■Spr.Wh 

ST.Wl.Fab 

500 

12.000 

6. 18 

17 


1 , 160 

35' 

3* 

22' 

4" 

«' 


178.5 

19.2 

4.02 

6.55 

14.65 

10.64 

SolSp 

A1 

Fab 


71 

Hays 8.00x4 

1-Ivd.Pal 

Rusco 

Spr.Wh 

ST.Wl.Fab 





























860 

14,800 

13.8 

11.6 

1,308 

1,860 


' 

22' 

5' 

7' 

2' 

134.25 

11.2 

4 . 64 

7.75 

14.48 

11 

w 

Me 

Fab 

Fx 

78.75 

7.00x6 

Hyd 

Hyd 

Ol 

St.Wh 

Me 





























1 , 590 












161.2 

16.66 


7 . S3 


13.75 


W 

Ply, Fab 

I?X 

80 

Hays 7.00x6 

Hyd 

Ol 

St.Ol.Wh 

W.Mo 

1 ,000 

18,000 


11.1 

1,397 

2,012 



24 

9' 

T 

10" 

157 

17.1 

3.75 

6 . 30 

10.92 

12.24 

SM 

.41 

Ply, Fab 

Fx 

87 

7.00x5 

Gen 

St.T-.A.O 

St.L.A.C 

Mo&T.Trs 


15,300 












11.72 

6.15 


26.77 

13.23 

W 

W 


Fx 

112 

5.50x10 


Spr.Ol 

Spr.Ol 


725 

13,200 

10.22 

13.44 

2,250 

2,955 

33' 


24' 


10' 

5' 

303.2 

2.3.64 

5.52 

9.28 

20.2 

14.9 

l.md.Sp 

Sp. Ply 

Fab 


93 

Hays 7.50x10 

Hyd, Hays 

AlrOl 

Air.Ol 

ST.Wl.Fab 

1,430 













22.18 

9.74 

10.02 

21.84 

16.8 

ST 

A1 


Re 


Go 27 in. 

Hyd Go 

AirOl 

Air.Ol 






























600 

15.000 

7.1 

18.4 

700 

+ 200 

36' 


22' 


6' 

10* 

169 






SolSp 

Me 

Fab 

Fx 

82 

Sh 6.00x6 

Mech 

Shk.Cord 

Wh 

ST.Wl.Fab 






















































































15000 + 








































































































































st.Wh 






























849 

14 ; 300 

io.85 

i2.06 

2,564 

2,650 

30' 


23' 


8' 

6' 

243.6 






sp 

Sp 

Fab 

Fx 

101 

8.50x10 

Hyd. HaysIWacoOl 

Wh 

ST.Wl.Fab. 


-Stainless Steel 
-Tubing 

-Troop Transport 

-Truss 

-Tricycle 

-Wood 

-Welded 


Wh — Wheel 
Wr —Wright 

1 Boeing B-17 is also being built 
| under license by Douglas Air- 
craft Co., and Vega Aircraft 
Corp. 


2 Consolidated B-24 is also being 
built under license by Ford 
Motor Oar Co., Douglas Aircraft 
Co., and North American Avia- 
tion, Inc. 

3 Curtiss S03C Is also being built 
under license by Ryan Aero- 


nautical Co., under the Navy 
designation SOR-1. 

4 Grumman F4F and TBF are 
also being built under licensejby 
Eastern Aircraft Division of 
General Motors Corp. under the 
Navy designations FM-1 and 


TBM. respectively. 

6 Howard Aircraft Corp. also has 
under development a Navy 
trainer under the designation 
NH-1. 

6 Vought-Sikorsky F4TT is also 
being built under license by 


Brewster Aeronautical Corp. 
under the Navy designation 
F3A, and Firestone Tire & Rub- 
ber Co., under the Navy desig- 
nation, FG-1. 
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Aviation** Foreign Airplane 


BRITISH AIRCRAFT 


Manufacturer 


A rmstrong- w h it worth 

Armstrong-Whltwortb 

. V. Hoe & Co. Ltd 

. V. Hoc Co. Ltd 

... V. Hoc & Co. Ltd 

Blackburn Alrcruft. Ltd 

Blackburn Aircraft. Ltd 

Blackburn Aircraft. Ltd 

Boulton Haul Aircraft. Ltd 

Bristol Aeroplane Co., Ltd 

Bristol Aeroplane Co., Ltd 

Bristol Aeroplane Co.. Ltd 

Bristol Aeroplane Co.. Ltd. 

L)«* Havtlland Aircraft Co.. Ltd... 
Dc Ilavilland Aircraft Co.. Ltd.. . 
De Havtlland Aircraft Co.. Ltd.. . 
De Ilavilland Aircraft Co.. Ltd.. . 

Falrcy Aviation Co.. Ltd 

Fairey Aviation Co.. Ltd 

Falrcy Aviation Co.. Ltd 

Fairey Aviation Co.. Ltd 

Handley-Page. Ltd 

Ilan ilcy-Page. Ltd 

Hawker Aircraft. Ltd. 

Short Bros.. Ltd 

Short Bros.. Ltd 

Short Bros.. Ltd 

Vickers- Armstrong Ltd 

Vickers-Supertnarlne. Ltd. 

Vlckcrs-Supermarlne. Ltd 

-sfland Aircraft. Ltd 

Dstlaud Aircraft. Ltd 


. Arado Flugzeugwerke G.m 

Blohm & Voss 

Blohm & Voss 

Blohm & Voss 

Blolun <fe Voss 

Dornier-Werke G.m.b.H. . 
Dornier-Werke G.m.b.H. . . 
Dornier-Werke G.m.b.H. . . 
Dornier-Werke G.m.b.H. . . 

Fieseler 

Fieseler 

Focke-Wulf G.m.b.H.. . 
Focke-Wulf G.m.b.H.. . 
Focke-Wulf G.m.b.H.. . 
Focke-Wulf G.m.b.H.. . 
Focke-Wulf G.m.b.H.. . 

Heinkel. . 

jHeinkel 

Heinkel 

Heinkel . 

JHeinkel 

Herscliel 

Junkers 

Junkers. . . ..... 

Junkers. 

Junkers 

Junkers 

Junkers 

Junkers 

Messerschmitt. 

Messerschmitt 

Messerschmitt 


Alchi 99 

Alchl Tokei Ai. 92 

Kawanishl 94 

Kawanishl 97 

Kawasaki 

Kawasaki 97 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi Mitsu 95. . . 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi Darai 108 . . 
Mitsubishi Mitsu 104 . . 

Nakajima 

Nakajima 96 

Nakajima 

Nakajima 

Showa 98 

,C,opy of Sikorsky S-42 . 


Whitley JV Heavy Bomber 

Ensign Transport 

Anson Coastal Hoc. . 

Avro Manchester 

Lancaster Bomber 

Botha I G.-P 

Skua Dive Bomber 

Hoc Pursuit 

Deiiaut Pursuit 

Blenheim Mk IV Bomber 
Beaufort Bornbcr-Rec . 
Beautlghter Attack . . 

Bombay Transport . 

Hertfordshire T.-T 

Albatross Transport 

Mosquito Bomber 

Flamingo Transport 

Battle Trainer Bomber. ...... 

Fulmar Fleet Fighter 

Seafox Naval Rec 

Swordfish Naval Roc 

Hampden Bomber 

Halifax Heavy Bomber . 

Hurricane Interceptor 

Sunderland Naval Rec 

Stirling Heavy Bomber. 

Short G. Transport 

Wellington III .Bomber 

Spitlire Mark V Interceptor. . 
Spitfire Mark IX Interceptor. 
Lysaader Army Co-op .... 
Whirlwind-- 


i AB_ '95 Bomber-Seaplane 

Ha. 139-B Observation 

Ha. 140 Torpedo Bomber 

BV.-142 T. T 

| BV.-222 T. T 

j Do. 17-Z Bomber 

Do. 26 Bomber-Rec. 

Do. 215 Bomber 

Do. 217E Bomber 

FL 156 Observation 

Fi. 167 Observation. 

Fw. 187 Pursuit 

Fw. 180 Attack 

190A3 Fighter 

I Fw. 198 Fighter 

I Fw. 200K Kurier Bomber. . . 

HE 112 Pursuit 

HE 113 Pursuit 

: HE 115 Naval Rec 

IIE-177 Bomber 

I1E 111-K-VA-H Bomber. . . 
IIS 126 Rec 

try co 'r -p 

I JU. 87-K Dive Bomber .' .' 

JU. 88-K Bomber 

JU. 86 T.-T 

JU. 86 P-1 Bomber 

JU. 89-K Bomber 

JU. 90 T.-T 

ME. 109-F-& G Interceptor.. 

i ME. 110 Pursuit 

I ME. 210 Fighter-Bomber .... 


Aeronautlca Umbra . ... 

Societa Italians Ernesto Breda. . . 
Cantieri Riunitl Dell' Adriatico ... 

Aeroplani Capronl S.A 

S.A. Capronl Aeronautica Bergamsca. 

S.A. Capronl "Regglanl" 

S.A. Capronl “Regglanl” 

Fiat Aeronautica D'ltalia 

Fiat Aeronautica D'ltalia 

Flat Aeronautica D'ltalia 

Fiat Construzlone Meccanlche. . 

Aeronautica Macchl. S.A 

Aeronautica Macchl S.A 

Aeronautica Macchl S.A 

Aeronautiehe Merldionale 

Piaggio & C. S. A 

Piaggio & C, S. A 

Piaggio & C, S. A 

Savoia-Marehettl 

Savoia-M arehetti 

Savoia-Marchetti 

Savoia-Marchetti 

Savola-Marchetti 

Savoia-Marchetti 


A.U.T. 18 Pursuit 

Breda 88 Bomber 

Cant. Z-1007 Bis. Bomber. . 

CA. 165 Interceptor 

CA. 135 Bis Bomber 

CA. 405 Bomber 

Re. 2000 Pursuit 

Fiat OR. 42 Pursuit 

Fiat B.R.20M Bomber 

Fiat G-18V. Transport 

Flat G. 50 Pursuit 

Macchi C-202 Pursuit 

Macchi C-94 Transport .... 
Macchi 0-100 Transport . . . 

RO. 51 Interceptor 

Piaggio P-32 Bis Bomber. . . 

P-23-R Bomber 

P-108 Bomber 

S.M. 79 Bomber 

S.M. 81 Bomber 

S.M. 82 Bomber-Transport . 

S.M, 75 Transport 

S.M. 83 Transport 

S.M. 87 Transport 


Dive Bomber 

Type 97 Seaplane . . 
Bomber 97 


Torpedo Bomber 97 ... . 

L.B. Rec 

Fighter 96 

Zero Fighter 

1941 Medium Bomber. . 

96 Heavy Bomber 

Flying Boat 96 

Mc-20 Transport 

Karlgane Light Bomber. 
Bomber & Freighter .... 

Type 97 Bomber 

Type 98 Bomber 

Fighter 97 

Torpedo Bomber 

Seaplane 96 

A, T. Transport 

Fighter Bomber 

Flying Boat 97 

Light Bomber 98 

Heavy Bomber 97 

Long Range Bomber. . . . 


CML 

OMI. 

(ML 


CML 


CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

(’ML 

CML 

OBFL 

OBFL 

CML 

CML 

CML 

CMF 

CML 

CMF 

CML 

CML 

CML 

CML 

CML 


CBFL 

CMF 

CMF 

CML 

CMF 

CML 

CMF 

CML 

CML 

CML 

CBL 

CML 

CML 

CML 

CML 

(.'ML 

CML 

CML 

CMFL 

CML 

CML 

CML 

CMI. 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 


CML 

CML 

CML 

CBL 

CML 

CML 

CML 

OBL 

CML 

CML 

CML 

CML 

CMA 

CMF 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CML 

CMF1 


CML 

OBFL 

CML 

CMF 

OBFL 


CML 

CBF 

CML 

CML 

CML 

CML 

CML 

OML 

OBL 


MFI, 


CML 

CMI, 

CMF 

CML 

CML 

CML 


Power Plant 


2R-R 

4A-S 

2A-S 

2R-R Vultures 
4R-R Merlin XX 
2Bristol 
1 Bristol 

1 Bristol 

1R-R Merlin XX 

2Bristol 

2Bristol 

2Bristol 

2Bristol 

2Bristol 

4Gipsy 

2R-R Merlin XX 

2 Bristol 
1R-R 
1R-R 
1N-H 

1 Bristol 
2Bristol 
4R-R 
1R-R 

4 Bristol 
4 Bristol 
4 Bristol 

2 Bristol 
1R-R 
1R-R 61 
IBristol 

2R-R Merlin XX 


1030 

880 

350 

1945 

1260 


930 

525 

1260 

930 

1030 


1030 

1010 

1000 

1380 

1370 

1030 


1520 
' 3470 


Performance 


1500 

2230 

1210 

1041 


1210 

1000 

1000 

•440 


1725 

3000 

730 


265 

300* 

335 


400+ 

230 

400* 


17000 

7000 

7000 


14000 
' '6500 


5860 

7000 

15500 


18500 

’ ioooo 


10000 
' 5860 


2300 
’ 1600 


25000 . 

22000 

19000 


25000 . 

20900 
17900 . 


11000 
19250 . 
22700 


28.1 
25 ! 6 


GERMAN AIRCRAFT 


I! 1B.M.W. 

4Junkers Jumo 
i 2B.M.W. 

4B.M.W. 

; 6B.M.W. 
2Bramo 
4Junkers Jumo 
2D.B. 

2B.M.W.. 

1 Argus 


ID-1 


2D-B 
, 2D-B 
I 1 B.M.W. 
i 1D-B 
I 4B.M.W. 

1D-B 
I 1D-B 
2B.M.W. 

4D-B 

2Junkers Jumo 

1B.M.W. 

3B.M.W. 

1 Junkers Jumo 
2Junkers Jumo 
2B.M.W. 
2Junkers Jumo 
4Junkers Jumo 
1 4B.M.W. 

1D-B 
I 2D-B 
I 2D-B 


600 

880 

880 

1000 

1000 

600 


1600 

240 

1150 

1000 

1000 

1490 

1000 

1000 

1070 

1300 

880 

1325 

1200 

870 


1000 

1200 

830' 

1150. 


14760 

14760 

17000 

14760 


530 

3230 

1550 

2732 


1305 

1863 

2140 


1000 

360 

2520 


1500 

1250 

1305 

620 

1500 

1700 


12000 

19685 

8530 

18000 

19000 

9500 

12300 

19000 

11150 


I2SOU 

9840 

4590 

13800 

15600 


30000 

5500 

3610 

12300 

16400 

20000 


13120 

’ i i i 56 


9840 
' i6400 


945 
' 2650 


2394511 

14100 

23000 

22305 


16.56 

27.67 

19.88 

25.6 


29600 


24230 . 

25001 

18370 

26901 . 

38700 

27550 

37000 

34560 

28000 

310001. 


21320 
360O( . 

24100 . 
28000 


27890 
29SOO 
25580 . 
42600 
23600 . 
180401 
36000 
35000 . 
28500 . 


ITALIAN AIRCRAFT 


lFiat A-8 




3Pia. - - 
I.F. 121 
2Pia. PXI. R.C. 40 
2IF Asso. 

Pia. PXI R. 

Flat A. 74 
2 Fiat A-80 
2 Fiat A-80 
Fiat A-74 
DB-601N 
2Cy 

3Alfa Romeo 
Fiat A.‘ 74 
2Pia. PXI 
3Pia. PXI 
4Pia. PXI 
3Pia. PXI. 

3Pia. X. RC 
3Alfa Romeo 
3Alfa Romeo 1 
3Alfa Romeo 
3P&W 


IKinsei 
1 Alchl 
Kotobukl 
4Kinsel 
1 Kawanishl 
1 Kawasaki 
IKinsei 
IKinsei 


2Klnsel 
3M Itsubishi 
^Mitsubishi 
1 Mitsubishi 
2Mitsublshl 


1 Mitsubishi 
I Kotobukl 
IKinsei 
1 Nakajima 


2Hikarl 
2 Mitsubishi 
2Klnsel 
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American Engine Specifications— (Coni.) 
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Foreign Aircraft Engine Specifications 
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Again proving it's Maytag "Know How" that counts 

FOR nearly half a century Maytag has been a household word. 
To millions it stands for world leadership in domestic washing 
machines. When America called for war production, long be- 
fore Pearl Harbor, Maytag enlisted and asked for tough and 
exacting assignments. One such assignment was the manufac- 
ture of hydraulic cylinders for combat aircraft. The rest of the 
story is quite typical of American productive genius. By dint 
of hard work, long hours, and engineering skill, Maytag has 
redesigned, simplified, and speeded up the building of these 


devices. For twenty years Maytag has held world leadership 
among washing machine manufacturers. It is typical of Maytag 
"know how" and perhaps symbolic of their washers of the 
future, that in a few short months Maytag has been able to 
attain an outstanding position in the field of hydraulics. 


THE MAYTAG COMPANY, NEWTON, IOWA 



• ELECTRIC ACTUATING DEVICES FOR AIRCRAFT 

• HYDRAULIC ACTUATING CYLINDERS FOR AIRCRAFT 

• HEAT TREATED ALUMINUM AIRCRAFT CASTINGS 





Bryant Chucking Grinder Company 

SPRINGFIELD, VERMONT, U. S. A. 


alone is a complete solar system, with electrons whirling around a central nucleus like 
planecs around the sun. And that nucleus occupies no more space in its lonely atomic 
universe than a fly in a cathedral. 

This is the physicist's picture of the atom, source of all energy. And today, with giant 
cyclotrons, he is smashing the atom — hurling these tiny planetary systems at each other with the 
speed of shooting stars, and with miraculous results: Sodium transformed into 
magnesium, aluminum into phosphorus — and the atom itself into power beyond the wildest 
dreams of Watt or Diesel or Edison. ... In an ordinary glass of water is the potential 
power of a billion kilowatt hours! 

When will industry be able to harness atomic power? Possibly in six months, six years, or 
not for six decades, but of this you can be certain: One day, just as sure as the earth revolves about 
the sun, every form of power machinery in use today will be totally obsolete. 

This story of atomic power is only an extreme illustration of the problems 
that industry faces as a result of change. 

Today, we are living in the midst of far greater and swifter change than the average 
business is prepared for. As a result, many businesses — seemingly on the rise — are actually on the 
brink of failure in the new world of post-war production. 

If your business is manufacturing with metal . . . and if you are planning ahead now . . . 
there is one thing that you can do to protect your business against failure to keep pace 
with changing methods of production: Consult with the leading 
sftcialists in machine tool engineering! 

In the vast and highly specialized field of internal grinding, 
there is firyant! Call upon us now! 


VIATIOX, Febr 


SEND FOR THE MAN FROM BRYANT \ 
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AVIATION, Febr 



can’t fly without wings - 


its small electric. motors are essential too! 

Electric accessory motors are almost as important 
to today’s military aircraft as wings or engines. For 
example, Bodine aircraft motors are widely used in 
modern bombers for operating de-icers, anti-icers, 
trim tabs, fuel pumps, transfer pumps, propeller 
featherers, and many other aircraft accessories. 

These reliable motors are built to Air Corps speci- 
fications and meet all requirements for light weight, 
dependability, durability, and quality construction. 
Armatures are dynamically balanced to eliminate 
vibration and wear. Commutator leads are swaged 
as well as soldered with high melting point solder, 
to make the operation of these motors completely 
reliable. This extra care in manufacture means you 
will find Bodine motors widely used in the future, 
just as in military planes today. 



Bodine Has Been Supplying Industry With High Quality Fractional Horsepower Motors Since 1905 
Bodine Electric Company, 2274 W. Ohio Street, Chicago, Illinois 

BODINE 



FRACTIONAL HORSEPOWER MOTORS 


AVIATION, Febn 
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I NCORPORATE Lord Shear Type Bonded Rub- 
ber Mountings in your new aircraft equipment 
designs, regardless of type or size, light and deli- 
cate or heavy and massive. The advantages gained 
are numerous and the results are permanent. 
Lord Mountings isolate vibration, absorb shock 
and minimize all noise translated through solid 
conduction. Standard Lord Mountings are made 
in two main types, Plate Form and Tube Form, 
and in load capacities ranging from a few ounces 
up to 1500 pounds. No intricate layout, no special 
tooling or close machining are necessary to ac- 
commodate Lord Mountings. For Plate Form, 
simply provide attaching holes and clearance for 
rubber body. For Tube Form Mountings, provide 
sockets, solid or clamp type. For Holder Type 
Mountings, attaching holes only are required. 

Providing for Lord Mountings in your de- 
signs allows you to enjoy many advantages of a 
far reaching, economic character resulting in 
lower ultimate cost of equipment. For complete 
information on Lord Shear Type Bonded Rubber 
Mountings, send for Bulletins 103 and 104 or call 
in a Lord vibration engineer for consultation on 
your design problems. There is no obligation. 


PROLONG EQUIPMENT LIFE 


INCREASE PRODUCTION 


LOWER MAINTENANCE COSTS 


IT TAKES RUBBER IN SHEAR TO ABSORB VIBRATION 



LORD MANUFACTURING COMPANY . . . ERIE, PENNSYLVANIA 

Orig.ina.tori o/ Shear ZJgpe (Bonded (Rubber Jiiountingi 
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TOOL POWER BUILDS AIR POWER! Aviation Products and Services 

WITH LIST OF SUPPLIERS 



J. H. WILLIAMS & CO. DROP-FORGINGS & DROP-FORGED TOOLS 


BUFFALO, N. Y. 


No machine, no equipment — in the air, on 
land or sea — can be assembled, disassembled 
or serviced without the aid of tools. 

Tool-power builds air-power. Builds giant 
bombers, sleek fighters and transports. On dis- 
tant fronts tools keep these same planes in 
flying and fighting trim. 

In factories and plants from coast to coast, an 
important part of America’s tool-power is sup- 


plied by Williams, a leader for over sixty years 
in the making of efficient, dependable tools. 
Today, as always, Williams' Tools complete 
their work swiftly, surely. Often they handle 
jobs in addition to those for which they were 
originally purchased. Users everywhere have 
found thac with wise, careful handling, 
Williams’ Tools repay them many times over 
in work quickly and well done. 
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of aviation suppliers is in two parts: The 
. The second, beginning on page 311 is u 
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CAMERAS & SUPPLIES 



Used by Wright Aeronautical tor 
testing “Cyclones” since 1932 


Thousands of Wright engines, now powering many 
types of planes for the United Nations, made 
their test runs with Wolfs Head Oil -the 100% 
Pennsylvania motor oil that has constantly kept 
pace with the progress of aviation engineering. 



II CITY, PEN 


O R K, N. Y. 

OX, February, IE 






(amfield 

^ — * MANUFACTURING CO. 
GRAND HAVEN, MICHIGAN 


Impregnated Super-Pressed 
Phenolic Plywood 
Made to order in shaped 
or flat elements of any 
desired thickness with 
dimensional stability 
carried to new heights. 
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To do these important jobs better. 



AiResearch offers the U. S. a new 
power-conserving Exhaust Heat Exchanger! 


I nstalled AS A part of the exhaust 
pipe, this featherweight AiResearch 
unit does not weigh much more than 
the section of pipe it replaces. 

This new AiResearch Exhaust Heat 
Exchanger causes little back pressure 
and power loss. In fact, pressure drop 
in the exhaust pipe remains about the 


same as before installation of unit. 

The AiResearch Heat Exchanger is 
made from corrosion - resistant steel. 
Simple in design, it requires no auxil- 
iary equipment, is therefore less vul- 
nerable to mechanical failure. 

Good news? You bet! For it pro- 
vides a way to do these two important 


jobs better than ever before: 

Cabin-Heating — Air from the 
Exhaust Heat Exchanger is passed 
through an intercooler, warming the 
counter-passing air to the cabin with- 
out danger of carbon monoxide con- 
tamination. 

Flame-Damping— The AiResearch 
Exhaust Heat Exchanger can be kept 
in constant use for cooling exhaust 
gases . . . preventing their igniting as 
they leave the turbo. And with prac- 
tically no loss of engine power be- 
cause this unit does not materially 
affect exhaust back pressures. 

The assistance of our AiResearch 
engineers is offered in applying the 
advantages of this new-type Exhaust 
Heat Exchanger to specific problems. 
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GENERAL DATA 


AVAILABLE in five wall forms: 

Straight Wall Tubing — suitable for straight ducting. 

Rib Re-enforced Wall Tubing — suitable for 
re-enforced straight runs. 

Ridged Elbow Forming Tubing — for elbow bends. 

Open Pitch Corrugated Flexible Tubing — for moder- 
ate vibration and flexibility. 

Close Pitch Corrugated Flexible Tubing — for maxi- 
mum vibration and flexibility. 

All five wall forms can be combined in a single one-piece length 
SIZES: 5/16" I. D. to 5" I. D. inclusive. 

MATERIALS: 18-8 (Austenitic) Stainless Steel. 
FITTINGS: Attached to tube ends by circular resistance 


* ☆ * 

CHARACTERISTICS: 

Extremely light weight Resistant to high temperatures 
Withstands severe vibration Bendable in multiple planes 
Small bending radius Easily formable 


IIV 


le jor complete Data and Engineering Recommendation, 
on Rex-Flex Stainless Steel Flexible Tubing 


CHICAGO METAL HOSE CORPORATION 

General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, III. 
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Hundreds of man-hours per week, per machine, by revolutionary 
new assembly method for Aluminum, Stainless Steel, Plastics, 
Plywood, Rubber, Asbestos, Canvas, etc., in any combination 



nr 

□ 

3 

“7TTT 


PRODUCTS OF THE SEYBOLD DIVISION 
HARRIS-SEYBOLD-POTTER COMPANY 
DAYTON, OHIO 


STITCHER 


• Proof that this improved assembly method is of vital and 
immediate utility in the aircraft industry lies in the fact that 
Morrison Stitchers, now in use by contractors, have consistently 


saved hundreds of man-hours 


r week, per machine. Moreover, 
impartial research laboratory 
tests prove higher strengths and 
longer life for Morrison-stitched 
assemblies in many applica- 
tions. For further information 
simply write, on your letter- 
head, for our recent Bulletin 
No. 9 on Morrison Stitchers. 
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FINISH 

THE 

JOB 

RIGHT 


Like setting the last rivet as the plane comes off the production line — 
burring, finishing and polishing to minute specifications mean the job 
is right. 

Expert design, best quality materials, skilled workmanship — these are 
not enough without that all-important finish. 

There is a "just right" Chicago Mounted Wheel for every polishing, 
grinding and burring operation, backed by the long-life guarantee that 
has made Chicago Mounted Wheels famous since their introduction 
45 years ago. 

PROMPT DELIVERIES— Count on us to help you break bottlenecks due to stow grinding 





CHICAGO WHEEL & MFG. CO. 

1101 W. Monroe St.. Dept. Av 






LIAISON PLANE 
AN ENTIRELY NEW DESIGN WITH EVERY ADVANCED FEATURE 
NOW IN PRODUCTION FOR UNITED STATES ARMY AIR FORCE 




The fundamental purpose of every Cannon Connector is to connect 
electrical circuits quickly and securely. This theme is expressed by 
a single Cannon contact pin and its corresponding socket. The addi- 
tion of more pins and sockets to handle more circuits is simply a 
variation of this fundamental theme. This means the same basic 
uniformity of quality and dependability in a comprehensive line 
of standard Cannon Connectors. 

Today, standard Cannon Plugs are supplied in the type, style and 
size required for connecting every circuit used in the control and 
operation of modern aircraft. Cannon standardization makes for 
greater production speed on aircraft assembly lines . . . for faster 
service in the field . . . and for uniform dependability in the air. 
If you have not already received your copy of our interest- 
ing j 6-page manual, "Cannon Plugs for Aircraft Electrical 
Circuits," drop us a line on your business letterhead and 
we’ll be glad to send you one. 


REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 

CANNON ELECTRIC 

Cannon Electric Development Company, Los Angeles, California 


GENERAL CONTROLS 

hi-g 

GASOLINE SHUT-OFF 
VALVES 



AVAILABLE UP TO 2" IN SIZE WITH 
HIGH FLOWS AND LOW HEAD LOSS 

General Controls hi-g electromagnetic Shut-off 

line flow control but also simplify gear, electrical 
circuits, and pilot supervisory operations. They are 
available in a range of AN pipe sizes up to 2". with 
a wide range of AN electrical connectors. Because 
of the varied specifications, one of these three types 

applications. Complete specifications are available 
upon request. Write or wire our engineering de- 
partment today. 

Other General Controls hi-g electric aircraft valves 
include oil, anti-icing and cabin heater controls, 
high pressure hydraulic controls, including 3- and 
4-way selector valves, etc. Write for descriptive, 
factual Bulletin. 


-M-g^ndicatcs ^ositive^ability to operate in a 


GENERALlf CONTROLS 


PIONEERS s 



“ONE OF OUR PLANES IS MISSING 1 


Chilling words those — make us wonder — did 
some part of the equipment fail? 

Even though contacts are a very small part of a plane, they’re 
mighty important— not only in keeping equipment in oper- 
ating condition, but in keeping men alive. 

Today, Callite Contacts are proving their reliability and 
stamina in all types of usual and unusual applications. You 
can give your product the maximum dependability so neces- 
sary in wartime, by insisting on Callite Contacts. 

Callite Engineers will be glad to cooperate with you on any 
problems you may have in contact materials or design. Catalog 
No. 152, now available. Write for your copy today. 


CALLITE TUNGSTEN CORPORATION, 

545 Thirty-ninth St- Union City. New Jersey 
Branch offices in Chicago and Cleveland 

shapes— of tungsten, molybdenum, silver, plati- 
num, palladium and alloys of these metals. 




KEEP ’EM FLYING WITH 


CALLITE CONTACTS 



CARBURIZING AND HEAT 
TREATING EQUIPMENT 
TO SPEED PRODUCTION 








The Pressed Steel Company 

of WILKES-BARRE, PENNSYLVANIA 

— BRANCH OFFICES — 

DETROIT, 312 Curtis Bldg. • CHICAGO, 205 Engineers Bldg. 
TOLEDO. 1914 Vermont Ave. ■ NEW YORK, 254 W. 31st St. 
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\ J BENDIX AVIATION, LTD. PRODUCTS SERVING 
ON EVERY FRONT — Bomb bay doors open in sub- 
mff zero weather over Kiska . . . news of the discovery of the 

enemy task force is flashed to Midway . . . shipboard fight- 
| crs continue to make difficult landings and take-offs . . . 

and men adrift at sea are miraculously saved when hope is 
gone . . . because Bendix Aviation, Ltd., radio and hydraulic 
equipment functions in the pinches. This equipment is on every 
fighting front as part of the great Invisible Crew that is speeding the Day of 
Victory for the United Nations through achievement in action. 






... to fire accurately-timed sparks for 
pulsing engine power. 

Engineered into" BENDIX - SCINTILLA” 
Aircraft Magnetos, Harnesses and 
Switches to meet increasingly stringent 
needs are constant, vital improvements, 
that aid our march to Victory. Some 
day they will be employed in conquer- 
ing new realms of space and time for 
the peacetime progress of Aviation. 


H igher and higher into the 
heavens roar American fighters and 
bombers. The better to blast the enemy, 
they seek new and unsealed heights. 
And on "BENDIX-SCINTILLA” Aircraft 
Ignition depends in part their success. 

For in the freezing half-twilight and 
thin realm of air above earth, electricity 
does strange things. Yet high-voltage 
current must be created and controlled 


"BENDIX-SCINTIllA" 


,,,c 4V 

\ -11 


Roaring Power for Rarmed Realms 
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Packard aircraft cable is designed to meet 
the varied requirements of planes in the 
Army and Navy Air Forces. Packard's re- 
search facilities and engineering back- 
ground have been applied to insuring the 
dependability of Packard aircraft cable 
under all conditions of operation. Packard 
Electric Division, General Motors Corpora- 
tion, Warren, Ohio. 
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centers as Cairo, Karachi and Kun- 
ming, within reach of advance bases 
of United Nations forces, these 
trained engineers are available at 
all times to render expert service. 

Here on the home front, too, men 
and women of BEND1X- RADIO are 
doing their bit towards victory. 


Somewhere in Africa ... or Iran, 
India, China ... an American 
bomber returns to its base. Tomor- 
row, it will fly again . . . provided 
essential repairs are made tonight. 

For this and numerous other such 
situations, BENDIX-RADIO Service 
Men are ever alert. Stationed at such 


BENDIX-RADIO 


RADIO SERVICE 
OUT OF ( 


enat. 


BENDIX RADIO 
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for "excellence in 
production ” of 


Cable Terminals 
Conduit Fittings 
Junction Boxes 


we now proudly fly 
the Army-Navy "E” 

9 






This BIGHT doesn’t belong just to our land 
or sea or air forces — but to every worker in 
every plant. Whenever one of our fighters kills 
an enemy, it is better equipment that helps him 
do it. That’s why this is our fight. 

The will to do it better made E. A. Laborator- 
ies a peacetime leader for over twenty-five 
years. But even that effort is now surpassed by 
a grim determination to give our boys the best 


equipment that American ingenuity can con- 
ceive, that American skill can produce — right 
now. E. A. is completely converted to the manu- 
facture of war material. Production today is up 
300% over our peacetime high. And it will 
continue to rise. To this end, the management 
and employees of E. A. Laboratories pledge 
their all-out, fighting effort. 



E. A. LABORATORIES, INC., BROOKLYN, NEW YORK 
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This quick, easy method of remov- 
ing burrs from blindside holes in skin 

of more awkward, haphazard methods. 

3URZIT Skin Sheet 
slices off blind-side 
and uniformly with- 


$ 2-25 








and 


IT’S 


THE WORK 


It is no accident that the aircraft industry looks to National as 
an important source of supply for AN Aircraft Nuts. National 
facilities and methods of manufacture are uniquely adapted to 
producing both the quality and quantity that the armed services 
require in these indispensable fasteners. 

From initial testing of the raw material to final inspection of 
B the finished product under magnifying glass, every operation is 
» designed to fulfill the requirements of rigid Army and Navy 
specifications. 


!i “" ATT* 

r at ion 


THE NATIONAL SCREW & MFG. CO., CLEVELAND, 0. 
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These CMartin Firsts 



A giant heating “pad” is applied to 
aluminum covering of wing, expanding 
this “skin.” Riveted when hot, skin 
. shrinks when cool, fits tightly over spars 
y without wrinkling or buckling. 


First a s . se if. se aiing fuel 

tank. Martin Mareng tanks are now 
standard equipment on many American 
aircraft. Martin experiments on self- 
sealing fuel tanks date from 1919, during 
which period more than 285 different 
materials were tested. 


First all-plastic aircraft nos( 

used on the Martin B-26, giving bon: 
hardier full visibility and absorbing r< 
coil of forward gun. Martin was worl 
ing on plastic noses and other parts £ 
far back as 1921. Today some Marti 
types contain 400 plastic parts. 


help make 

Aircraft 

Second to None 


\ 



F __ __ to develop photo-layout method, / 
1K9 I utilizing giant camera. Through this / 
method, scale photos are reproduced directly on f 
sheet metal, eliminating layout time and speeding | 
production. In addition, drawings may be scaled 
up or down swiftly, accurately. 




U. S. power-operated 
our bombers 


* AIRCRAFT 


Builders oj Dependable (j 


These are only a few Martin “firsts.” Some are still close-guarded military 
developments, while numerous others, individually minor but collectively 
important, are in use throughout the aviation industry to give America bet- 
ter planes and more of them. But Martin engineers are never satisfied. 
In scores of diverse fields, work goes on to give America even mightier 
planes for today’s aerial fights, tomorrow's peacetime flights. 



AIR POWER in the form of compressed air and air* 
operated tools performs thousands of important opera- 
tions on our nation’s production lines. 

Many types of planes are used by our air forces to 
meet specific combat problems. Likewise, industrial 
production problems require an assortment of equip- 
ment. To meet this need Ingersoll-Rand pneumatic 
tools are available in a great many sizes and types. 
Each air tool, like each plane, is designed for a par- 
ticular purpose. They are packed with power, light 
in weight, durable and easy to handle. 

Modern air power and pneumatic tools are helping to 
win the battle of production. Our Service Engineers 
will gladly help you with your portable tool problem. 


Ingersoll-Rand 

^11 BROADWAY— NEW YORK. N. Y. 


CENTRIFUGAL PUMPS 


CONDENSERS • COMPRESSORS 


TURBO BLOWERS 


AIR TOOLS * OIL AND GAS ENGINES 


atiox, fc 




"AN" STANDARD FITTINGS FOR AIRCRAFT TUBING. 

Grinnell production of these fittings for gasoline, 
oil, air and hydraulic fluids is being constantly in- 
creased to help you build air superiority for our 
forces everywhere. Grinnell Company, Inc., 
Executive Offices, Providence, Rhode Island. 



GRINNELL 

WH.NIVKR PIPING IS..VOLVID 
Plants, Branch Warehouses, and Sales Offices in Principal Cities 
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* he great Clippers flown by Pan 
American Airways to South America, Europe, Africa, 
Hawaii, and formerly to Australasia and the Orient, 
have long been controlled by Formica pulleys. They 
stand the changes in- weather, temperature and 
humidity and give no trouble. 

insulated with Formica. Even the tables used by dis- 
patchers are made with Formica veneers. 

This great air transport organization has for many 
years found Formica a high quality product that 
could always be depended on to do its part in keep- 
ing the big planes in the air. 

All American plane manufacturers have had the 
same experience and are now using unprecedented 
quantities of Formica in their military products. 


THE FORMICA INSULATION COMPANY 
4628 Spring Grove Avenue • Cincinnati, Ohio 
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One of the largest core baking and finishing systems ever conceived has 
been developed by Mahon engineers for a foremost builder of aircraft 
engines. It makes possible the pouring of thousands of castings each day. 
The section pictured is but one of four compact units. Each unit is in reality 
two complete systems— having twin ovens, twin cooling tunnels, twin 
batteries of spray booths and twin drying ovens— through which the work 
from 8 lines of core-making machines, 20 to a line, continuously travels 
on a series of conveyor systems. Except for loading and unloading the 
conveyors, operation is entirely automatic. Method of transporting moulds, 
temperatures, ventilation, spray-painting of moulds, all have been care- 
fully worked out to insure moulds emerging from final drying oven with- 
out breakage or loss en route. 


k 

Let Mahon 
Engineers Help You! 


A Complete System for 
Baking, Spraying, Drying, 

Core Moulds for MagnesiunT and Aluminum 


Castings 


THE R. C. MAHON COMPANY • DETROIT 


JWAHOU 
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BARRETT 
BRAKE 
DOKTER 
On The Job 


The BARRETT 


GET A PERFECT 
BRAKE JOB 
EVERY TIME 

Terrific landing speeds and 
high-heat temperatures In the 
drums are hard on brakes, and 
if the brakes are not properly 
Installed and serviced, dam- 
aged ships, injury and very 
often fatal accidents occur. 

(RAKE DOKTER 


Tailors the Lining to Exact Drum Diameter on the 
Landing Gear or with the Shoe Assembly Removed 



World’s Finest Brake Service Tools 


Used by the 
Armed Forces 


BARRETT EQUIPMENT CO. 
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An Intricate Finishing Job Well Done . . . 


Intricate because dynamics as well as appear- 
ance had a very definite bearing on both the 
finish and the method of finishing. Lea Engi- 
neers helped the management of Hamilton 
Standard Propellers, East Hartford, 
Connecticut, work out a practical 
method for producing the proper 


smooth, satin finish suitable for final anodizing 
or painting. Use of Lea Methods and Lea Ma- 
terials are now standard practice on all alumi- 
num blades, domes and steel hub parts. 

Assisting war industries with their fin- 
ishing, polishing and burring problems 
of Lea Technicians. 



THE LEA MANUFACTURING CO. 

Waterbury, Conn. 

Burring, Buffing and Polishing Specialists in the Development of Production Methods and Compositions 
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the CURTIS AIR HOISTS 

to Speed Heavy Lifting Jobs 
— Reduce Worker Fatique 
— Release Needed Workers 


Qhown above is an installation of a Curtis "One-Man" Air 
O Hoist used at the loading-end of a cleaner in a malleable 
foundry. The mill was built by N. Ranshoff, Inc., Cincinnati. 

This is but one example of how Curtis Air Hoists perform 
heavy lifting jobs quickly, easily, and accurately. They reduce 
worker fatigue, release men for other jobs — particularly impor- 
tant now in these days of skilled labor shortages. In plants 
throughout the country, Curtis Air Hoists have solved many 
a tough production and personnel problem. 

In the face of urgent demands for increased production 
today, it will pay you to consider these advantages of Curtis 
All Steel Air Hoists: 





For complete information as to how you can step up produc- 
tion and lower costs in your plant, send for free booklet, "How 
Air Is Being Used in Your Industry” — mail the coupon today. 


CURTIS 

ST. LOUIS • NEW YORK • CHICAGO • SAN FRANCISCO • PORTLAND 
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ERASURE' GHOSTS 


DEFY 


KEUFFEL & ESSER CO. 

NEW YORK • HOBOKEN. N. J. 
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assembly line. A plus or minus sixty seconds of time, at 
each stage of operation in producing and finishing a forg- 
ing, may make a vital difference in the time it takes 
to get the forging onto the assembly line. An urgent 
necessity in waging a modern war is the gaining of time. 
In sixty seconds a skilled T & W die designer may accom- 
plish work that will save hundreds of hours in forging 
and machining a quantity of forgings. And dies can be 
the means of saving pound upon pound of critical metal. 
Forgings formed from T & W dies are usually formed to 
close tolerances. These forgings have the effect of increas- 
ing the capacity of both machines and skilled craftsmen. 
Ask a T & W Forging engineer about forging dies that 
usually save both time and metal. 



T 4k W operates one of the largest and mo 
skilled die making departments in the Dr 
Forging Industry. Utilizing the most mode 
die sinking machines, with which to acco 
plish the completion of dies in record tin 
T & W die making designers and craftsm 
prepare matched dies for forging simple 
complex forgings weighing from one oun 
to eight hundred pounds. 



TRANSUE & WILLIAMS 


STEEL FORGING CORPORATION • ALLIANCE, O. 
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Directory of 

Aviation Suppliers 

AUIIRESSES • I'ERSOXNEI. 



ICES: NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS, DETROIT AND CLEVELAND 







Cuno-ChoserJ 


BY MOST ENGINE AND AIRCRAFT MAN JFACTURERS 


Builders of today’s aircraft have faith in the depend- 
ability of Cuno Filters for protecting fluid systems — 
engine and supercharger lubrication, as well as hydraulic 
control and glycol heating systems. 

Since commercial aviation’s earliest days, Cuno engi- 
neers have worked closely with aircraft designers — devel- 
oped the first filters to provide positive, uninterrupted 
removal of sludge. Today, Cuno filters are accepted as 
“standard equipment” for almost every fluid-protection 
job on the modem plane. 

Cuno’s filtration-maintenance service stems directly 
from the widespread acceptance of "the filter that cleans 
itself in flight”. Following through on its responsibility to 
safeguard vital fluids without interruption or delay . . . 
Cuno’s maintenance and advisory staff, working closely 
with service depots, makes sure that all operating crews 
know the construction and maintenance facts about this 
simple compact, lightweight filter. 



Fewer “Maintenance-Minutes” 

Per Hour of Operation 

Cuno Filters can operate without attention for periods 
much longer than the longest flight — cleaning is quick 
and easy. There is nothing to remove or replace. The all- 
metal filter element is dependable — turning a handle 
rotates the filter discs past stationary cleaner blades which 
comb out imbedded as well as adherent solids. Complete 
automatic cleaning — desirable for engine lube systems — 
is made possible by the tiny Cuno hydraulic motor which 
is mounted on the filter and is powered by the same oil it 
helps to clean. Occasional inspection and the removal of 
sludge from the filter sump are all the attention needed. 


Cuno Engineering Corporation, 702 South Vine Street, Meriden, Connecticut 
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...ON SHRINK FIT 
ASSEMBLY OF AIRPLANE 
LANDING STRUTS! 


I increased production 

I Case Study from the Files oj Deepjreez 
The Sub-Zero Method 

lofShnakin^estingsndTreetingofMeta.s 


Data and Part Information 


Ueepfreeze metal chilling 
assures permanent assembly 
—reduces cost 


REQUIREMENTS 

To obtain a permanent shrink-fit assem- 
bly of airplane landing struts. 

DIFFICULTIES 

Former method by heat only, unsatis- 
factory — could not hold even tempera- 
ture. Too many rejects requiring pull- 

Other Difficulties . . . 

SOLUTION 

The Deepfreeze Cascade - 1 20° F. Unit 
used in combination with an oil bath 
for mating part, meets every require- 
ment, doubles production. 

SAVINGS 


HOW IT'S DONE 

The female part is heated in an oil bath 
at 450° F. and expanded .005". The 
male part is shrunk .003" in a Deep- 
freeze Cascade —120° F. Chilling 
Unit. The time in oil bath is 5 min- 
utes — time in Deepfreeze 5 minutes. 
The cooling time to room temperature, 
in a jig, is 5 minutes— total 10 min- 
utes. They are then inspected and 
wheel spindle must indicate within 
.003". 

HOW DEEPFREEZE CAN HELP 

YOU . . . Deepfreeze sub-zero tempera- 
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MOTOR PRODUCTS CORPORATION 

2312 DAVIS ST., NORTH CHICAGO, ILLINOIS 
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8ARSER-C0LMAN 

MICR0P0SITI0NER 


When the knob on the “setter” is turned to any desired 
position, the Control Motor automatically assumes 
the corresponding position, and holds it. An ideal unit 
for remote positioning control of flaps, air valves, and 
the "like. ELECTRIC ALLY operated, light in weight, 
dependable and durable. Write for Bulletin F-1781. 

BARBER- CO L M A N COMPANY 

ROCKFORD • ILLINOIS 


FOR REMOTELY 
POSITIONING A 
CONTROL MOTOR. . 
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I T won’t be long. Very soon, now, boys and girls like these will be flying the planes of tomorrow . . . 

planes rivalling the automobile in practical usefulness . . . planes in which all America will take to 
the air on a scale only dreamed of today. 


Aircooled Motors Corporation is proud to think 
that many of them, from their earliest training, will 
learn to trust the power and dependability of 
Franklin engines. 

Franklin’s 43 years of air-cooled engine building 
experience have made these engines the choice of 
practically all light plane manufacturers. Looking 


toward the future, Franklins already have powered 
several of the most promising new planes, including 
the amazing Sikorsky helicopter and 


Yes, these boys and girls can count on Franklin to 
build ever-finer engines for tomorrow’s finer planes. 
AIRCOOLED MOTORS CORP., SYRACUSE, N. Y, 



DESIGNERS AND BUILDERS OF WARPLANE ENGINES FOR THE ARMY AIR FORCES and NAVY BUREAU OF AERONAUTICS 
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That 85% of all manufacturing efforts directly depend 
on the worker's vision is a fact too often overlooked 
in the hectic rush for output . . . The most modern 
production line can reach total efficiency only when 
operators can see their tasks with unerring clarity . . . 
As for safety, a recent W. P. B. bulletin states that, 
under good lighting, "Accident hazards will be recog- 
nized faster— with increased chances of avoiding them." 


WARTIME EFFICIENCY CALLS FOR PLANNED LIGHTING 


Correa visual conditions are assured when the lighting equip- 
ment has been engineered for specific needs and conditions. This 
is PLANNED LIGHTING — sponsored by Holophane for two 
generations . . . Since the war started, engineers have proved in 
hundreds of America's leading plants how Holophane lighting 
accelerates the flow of production while it conserves critical 
materials, electricity and maintenance costs. In every instance, 
it has been demonstrated that industrial accidents* can be drasti- 
cally reduced by planned lighting which increases perception 
and eases strain and fatigue. 


CONSULT HOLOPHANE ENGINEERING SERVICE 


Without charge, Holophane experts offer complete engineering 
specifications for the safest, most effective and economical solu- 
tion of your wartime lighting problem . . .Write for information. 
Also send for new bulletin "Lighting for War Industry”, avail- 
able to all executives and engineers. 



IXH710L0PHANE co., inc. 

342 MADISON AVENUE, NEW YORK 

hoi nPHAMF on un trr yonof strfft Toronto r.aNana 
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There and Back 
With Holley Automatics 


Modern aerial warfare is a matter of 
careful planning in which the use 
and conservation of fuel are calcula- 
ted with great exactitude. 

Fuel and ammunition — to run out of 
either is serious, perhaps fatal. 
Especially is this true in bombing 


over enemy waters or shore objectives. 
Holley Automatic Carburetors meet 
this requirement — metering their 
fuel uniformly, automatically and 
accurately, going and coming. 

"There and back" flying is sure with 
Holley Automatics. 


HOLLEY CARBURETOR COMPANY, aviation division 


HOLLEY 

AVIATION CARBURETORS 


BUY U. S. WAR SAVINGS BONDS 
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HOW MANY CIVIL WAR METHODS 
ARE YOU USING TODAY? 


Strange as it seems, some Aircraft plants still use 
outdated, old-fashioned methods of making elec- 
trical harness connections, while employing the 
latest high-speed methods for other operations. 

Yours may be one of them! Skeptical? Well, 
it's worth a check. 

Find out how long it actually takes to make any 
connection . . . What tedious work it involves . . . 
How much it costs . . . Then call in a Burndy 
representative. If Burndy can’t reduce your time 
and cost by from 50 to 400%, then we’ve been 
getting a lot of meaningless testimonials from 
grateful users everywhere. 


V 
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• Finer skill and training ol United Nations' 
pilots and crews . . . superior plane design and 
construction . . . valves and valve seats in the 
engines ground to a finer precision and finish 
. . . that's why "dog fights" are won before the 
planes leave the ground. 

0 We are extremely proud that HALL Wet Type 
ECCENTRIC Valve Seat Grinders and Wet Type 
Valve Refacers are the preferred equipment in 
both factory and field; that their speed and pre- 
cision are not only getting and keeping more 
planes in the air, but are providing those planes 
with the extra speed and power they need when 
they need it. 

THE HALL MANUFACTURING CO., Toledo, Ohio 
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Most plants operating today were designed and built for peace- 
time, daylight working schedules. Wartime production demands 
night work. Lighting based on daylight conditions is inadequate to 
serve the needs of night workers. 

Night production is generally acknowledged to be anywhere 
from 20% to 40% less efficient than daytime production. And 
poor lighting, with its consequent eyestrain, fatigue, and lower 
working efficiency, is a major cause of this slump. 

Re-lighting for 24-hour-a-day war production is the easiest, 
most economical remedy for this condition. Re-lighting does 
not mean discarding your present lighting system. It merely 
means bringing the equipment you have up to date by re- 
locating lamps to eliminate glare and shadow; increasing lamp 
wattages, re-spacing lamps, installing additional equipment to 
insure uniform lighting levels throughout your plant. A Silv-A- 
King lighting engineer can tell you exactly. 

Silv-A-King has specialized on industrial lighting for 21 
years. Silv-A-King quality equipment (fluorescent or incan- 
descent) plus a Silv-A-King "engineered layout” makes an un- 
beatable combination. 


BRIGHT LIGHT REFLECTOR COMPANY, INC 
304 Morgan Avenue, Brooklyn, N. Y. 



SILV-A-KING MAKES WORK FOR YOU 
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GLOBE STEEL 


. PRESENTING 


GLOBE ENGINEERS 
ALWAYS AVAILABLE 

I 


•Qualifications not usually found in steel tub- 
ing are now available in high purity ingot iron 
"Globeiron” seamless tubes.. .highest magnetic 
permeability, plus uniform ductility, softness 
and toughness which permit fabrication into 
almost any form — tough when worked hot 
or cold. Ideal for electrical and radio uses; for 
motor and generator housings (permitting 
lighter, thinner parts than steel). 

Superior in corrosion resistance or wherever 
corrosive attack is accelerated by segrega- 
tions or by the non-homogeneity of steel. 

★ GREAT DUCTILITY 
AND TOUGHNESS 


1 

gtorf 



\ 

ULUIJIj steel tube 

S C 0., Milwaukee, Id. £. /7. 
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Battle- Dress of , 


AMERICA’S 
AUTOMOBILES 

continues to Benefit 

from ACP Products and Processes 



Peeps or jeeps are America’s 
automobiles today. Many of 
the chemicals and processes 
developed by ACP for plea- 
sure cars are finding grimmer 

DEOXIDINE is being used to 
prepare steel properly for 
painting. Used by the auto- 
mobile industry for 25 years 
in mass production methods, 
it removes oil, eradicates cor- 
rosion, neutralizes cor- 
rosion-producers, creates an 


pickling: CUPRODINE for copper-coating seed h 



etched and inert surface that 
holds paint perfectly. 

KEMICK is used to develop 
a coating that withstands red 
heat on engine exhausts of 
America’s automobiles of to- 
day just as it was used to coat 
these surfaces of the automo- 
bile of yesterday. FLOSOLis an 
ideal soldering flux that wets 
oily surfaces ... a most effi- 
cient flux for steel, brass, cop- 
per, tin, terne plate, zinc and 
galvanized iron where high- 
quality solderingis necessary. 


elude: ROD1NE 10 save steel and acid in 
nersion; LITHOFORM for coating gal- 


AMERICAN ^ CHEMICAL PAINT CO. 
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STEP UP THE CUTTING of STEEL SHEETS 
and NON-FERROUS METALS-formed or flat 

WITH 


HIGHSPEED 
SAWS 


TANNEWITZ HI6H SPEED BAND SAWS 
AT GLENN L. MARTIN PLANT. BALTIMORE. MD. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 
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MAKING “ENDS” MEET 

With Radio Plugs and Sockets 
Is Astatic’s Wartime Job 



And by "Ends" Astatic refers to per- 
fect electrical contacts through Radio 
Sockets and Cable Connectors, upon 
the proper functioning of which may 
depend life or death, success or failure, 
in combat service. All the engineering 
skill and precision which formerly we 
into the manufacture of Astatic Mict . 
phones and Pickups is now evident in 
Astatic's wartime line of Radio Sockets 
and Connectors. 


ASIATIC 


SERIES 

MICROPHONE 


THE ASTATIC CORPORATION 


YOUNGSTOWN. OHIO 
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■ The easily-read faces of Moto Meter 

dial-type thermometers and preci- 
sion gauges have provided airmen 
with vital facts for flight since the 
early days of military and commer- 
cial aviation. 

Moto Meter is contractor to the U. S. 



THE ELECTRIC AUTO-LITE COMPANY 
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includes 
SPINTITES 

and chuck type 
handle 


£^2ST 


WORCESTER, MASSACHUSETTS, U. 


ypeed WorkinqTc 

* 1 ’L.e -V* - /Hi. \e .. 


New and Old Workers find SPINTITE the 
fastest wrench for speedy assembly of small 
parts. 
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They Ration Too — Without Complaint 


THE B <3 CO 


ORATION 


NEW Y O R 
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, These devices are designed for. 
circuit control where compact- 
ness is an absolute requirement 
for push operations. Flexible in 
mounting and use, this line has a 
wide range of aircraft applications. 

Write for descriptive bulletins 
giving complete data on any or 
all of the devices illustrated. 


AIRCRAFT 


Gm/’uyC 

DEVICES 


Square D is designing and building an ever- 
increasing variety of equipment for the air- 
craft industry. Precision aircraft instruments 
are manufactured by the Kollsman Division 
— circuit breakers, contactors, gun-fire 
switches and similar devices by the Detroit, 
Milwaukee and Los Angeles plants. A few 
are shown in the adjacent panel. 

Products for the aircraft industry are sold 
through Square D branch’ offices located in 
52 principal U. S. and Canadian cities. 


5QUHRE ]] CDMPPNY 

DETROIT- MILWAUKEE -LOB ANGELES 
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7%e 'pact -Packer OF kardex 



• THE CONTROLLED MATERIALS PLAN is NOT complicated. But it 
does require a fact-controlled Inventory system that definitely schedules the 
flow of balanced materials into a pre-defined production program. 

That’s why hundreds of famous firms have turned to Kardex for " Material 
Control " records. For Kardex provides a semi-automatic system of keeping 
materials in balance with planned production requirements. You merely read 
the Kardex signals and know at a glance the exact position of all your "con- 
trolled material " stocks. Along with faster posting . . . and reference . . . you 
are assured of maximum operating efficiency. Guesswork is eliminated because 
the signals tell you when and where corrective action is needed. 

Why not follow the lead of 68% of all Army-Navy "E" Winners and inquire 
today about Kardex for your wartime record control needs ? There’s a Kardex 
solution to every problem . . . production, materials, procurement, personnel, 
any record requirement. 


iiivi'iiiiiiiiiiiiviiy^ 


REMINGTON RAND 
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Concrete technique keeps 
winter runway jobs going 


Construction methods which speed up 
paving for war jobs help keep schedules 
ahead of winter emergencies. These 
methods have been tested in placing millions 
of square yards of concrete runways on 
more than 200 airports in continental U. S. 
On several military projects more than 
20,000 sq.yd. of concrete has been placed 
daily. 

And when war necessity demands it, con- 
struction of concrete airport runways can 
go ahead on schedule regardless of winter 
cold. Ample experience has demonstrated 
that concrete pavement can be placed suc- 
cessfully in low temperatures when certain 
precautions are taken. This is one of the 


important wartime advantages of concrete. 

Concrete can be designed for any weight 
or volume of traffic . . . costs less to build 
than any other pavement of equal load- 
carrying capacity. 

The assistance of our technical staff is 
available to designers and builders of air- 
ports and other war construction. 

Write today for folder, “Construction of 
Concrete Pavement in Cold Weather.” It 
was prepared especially to help expedite 
military paving programs. 

PORTLAND CEMENT ASSOCIATION 

Dept. A2-41, 33 W. Grand Ave., Chicago, III. 

BUY MORE WAR SAVINGS BONDS 
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The completion ) 

of SENSENICH 

BROTHERS’ new ’ { 

plant at Glendale, California, \v^,. 

provides the West with a mod- AAxStjlt. 

ern and efficient Propeller Service. '\vv§||£. 

In these times, reconditioning \VhSes 

propellers is good economy. Many pro- 
pellers, which normally would be con- 
sidered past serviceability, can be recon- 
ditioned and restored to original efficiency. 

SENSENICH’s new Western branch has all the (\\Gpfe 
facilities and equipment for extending the life of 
your propeller. '“O 

The new plant incorporates the well-known 
SENSENICH standards of quality workmanship— which 
is your guarantee that, at a nominal cost, your propeller 
will be as good as new when reconditioned by SENSENICH. 


SENSENICH BROTHERS 
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In the jungles of the South 
Pacific — on the hot, blistering 
sands of the North African 
desert— wherever our boys are 
fighting for the right to be free 
— there, bullets MUST fly 
straight and true to their marks. 
Only an accurately formed 
bullet will follow a true and 
straight course; an unsym- 
metrical missile may cost a life! 

Manufacturers of every type 
and size of bullet are using 
every means at their disposal 
to assure perfect contours on 
their products. 

VINCO takes particular pride 
in the knowledge that an ever- 
increasing number of these 
manufacturers are depending 
upon VINCO to provide accu- 
rate profile gages for the final 
inspection of their bullets. 
VINCO also furnishes master 
gages for checking these pro- 
file gages, so that wear will be 
detected in time. 

VINCO Engineers and Me- 
chanics are ready, willing and 
well equipped tofulfill your most 
exacting gage requirements. 


VINCO 

CORPORATION 

8865 SCHAEFER HIGHWAY 
DETROIT, MICHIGAN, U. S. A. 
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FOR SPLIT-SECOND££S4r0NrSE FROM VITAL 

If you were onaijjmrpTJrtant bombing mission and suddenly forced to throw your ship 
into a vertical bank or steep dive to elude an enemy attacker, you’d want your gunner 
to have fire power — and quick. The split-second response of Dumore Aeromotors built 
to power ammunition booster units and offset gravity is a margin of superiority that 
is helping American planes win the air over a score of fighting fronts. Dumore labora- 
tories have produced more than 30 types of aviation motors . . . arc working day and 
night to create new- power units that deliver extra power hours of unfailing per- 


A I R CRAFT MOTORS 


OR EXTRA 
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CONTROLS DEPEND ON DUMORE . . . . 

formance far beyond normal service expectations. They operate anti-icer pumps, 
cowl and wing flaps, oil cooler exit flaps, aerial cameras, intercooler doors, condensate 
pumps, windshield defrosters, ammunition booster units and many other vital 
accessories. Dumore’s quarter-century of manufacturing experience and continuous 
research are ready to help you solve your fractional horsepower motor problems. 
This Dumore engineering service is available to you on inquiry, without obligation. 
THE DUMORE COMPANY, RACINE, WISCONSIN 


POWER HOURS.... 
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Here every ounce pays its own way 



W HEN a flat-top swings into the wind and her warbirds race along the 
runway, nothing goes along just for the ride . . . every ounce of the plane's 
weight must pay its own way. To help squeeze the ultimate bit of energy from 
each drop of gasoline is the job of American Bosch magnetos. Remarkable advances 
in magneto design, these units not only deliver the right high-tension spark at the 
right split-second of time, but also open the way to altitudes far higher than ever 

Secret of American Bosch precision mass production is our large staff of "modern 
New England craftsmen". . . men and women highly skilled in specific jobs, turning 
out work to tolerances measured in millionths. This new New England craftsman- 
ship has been supplied through American Bosch engineering, planning, training, 
and tooling. The same know-how directly serves designers, manufacturers, and 
users of gasoline and Diesel engines. 

This "modern New England craftsmanship" is now putting on the pressure 
to help America win a decisive Victory. American Bosch Corporation. 

AMERICAN BOSCH 

AVIATION & AUTOMOTIVE ELECTRICAL PRODUCTS . . . FUEL INJECTION EQUIPMENT 


MO V EH N CRAFTSMEN IN THE NEW ENGLAND TRADITION 


(Xfe cm rnfajlfc 
jjOrb ycto- WU) ! 



special type of production, FAST. This is no pipe 

today, for some of the important prime contractors. 
We have made aircraft parts, gun sight parts, tank 
parts, landing gear parts and subassemblies. Just to 
name a few. 


The WPB people call our operation a Vertical Pool. We were about 

Pearl Harbor. The members of our group are thoroughly experienced and 
dependable. They include many small shops where the owners are skilled 
operators working on their own machines, and some large plants that 
have specialized facilities available from time to time. 

And please get this straight — The J. E. Doyle Company is not a middle- 
man performing simply a selling function. We have a skilled production 
and engineering staff which provides the technical and supervisory 

which they are not set up to do themselves. We see that they are provided 
with the necessary tools, jigs and fixtures. We take the responsibility 


We are not price cutters, but our costs are amazingly low. The work 
is allocated to the various shops according to their ability to do the job 
satisfactorily, immediately and at a reasonable profit to themselves. 
The essence of our service is SPEED. Give us the job today and we'll 

that everyone says is most important and yet 1 find it the hardest to 


That's why we are taking this means of telling our story. Some of you 
Pool operation the answer to your production bottlenecks. We'll gladly 


VICTORY POOL No. 1 OPERATING THROUGH 

THE J. E. DOYLE COMPANY 

INCORPORATED 1921 

Engineers and Manufacturers of Infrared Ray Dryers 
1216 WEST SIXTH STREET, CLEVELAND, OHIO 
Pool Facilities Include: Machining, Metal Fabrication, Welding 
and Brazing, Plating, Aluminum and Bronze Costings, Precision 
Instruments, Electrical Heating Elements, Complete Assemblies 





for SPEEDIER REPAIR 
and SERVICE 





If it's a i 0 * 1 along the wing, rudder and tail surfaces, engine 
nacelles, or any hard-to-reach spot, the W & M Universal Repair 
Stand is built to stand the gaff. It enables a mechanic to do a Q 


better job without stretching and straining. Makes a solid work- 
ing platform 8'6" long at any height from 3'6" to 6'6". The 
center of the stand has an adequate propeller well. Strong but 
light, a slight push sends it rolling to the next operation on static 
proof plastic casters. Now being produced for military and 
civilian use. Write today for catalog, prices, and delivery dates. 

WOLFE § MANN 



AIRCRAFT EQUIPMENT DIVISION 


28th S SISSON, BALTIMORE, MD. 
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Let’s figure out a FILTER for the PLANE you’ve got on paper 


Maybe it will have to be tailored 
to fit skintight streamlining. 
You’ll want low resistance at high 
intake velocities. And dependably 
high efficiency. Maybe you could 
use a 35% to 40% saving in 
weight, too. 

Besides these, you’ll want to 
know that the filter will work. 
That’s where the Air-Maze prin- 
ciple of baffle-impingement comes 
in. Air-Maze filter elements arc 
always made of round-wire mesh, 
scientifically crimped and fabri- 
cated. The round wires become 


actually increasing efficiency. The 
a given space with little restric- 

Dcsigning and building plane 
filters to fit new ideas is a job 
Air-Maze is particularly able to 
do well. Been doing it since 1926 
when we first installed a filter in 
an American plane. Are doing it 
today for U. S. planes from 
Stalingrad to Shangri-la. 

If anyone can fit a filter to your 
idea, Air-Maze engineers will do 
it — quicker and better. Your in- 
quiry will get action right now. 


AIR-MAZE Principle Is 

More Effective 3 Ways 



COMPLETE CLEANABILITY It atturad 



A FEW TYPICAL AIR-MAZE AIRPLANE FILTERS 



AIR- MAZE CORPORATION • CLEVELAND, OHIO 
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Do You Know 
Do You Know 
Do You Know 

smmm 


BAKER INDUSTRIAL 
TRUCK DIVISION 

of The Baker-Raulang Company 


BAKER HELPS VITAL WAR 
PLANTS TO "KEEP ’EM RUNNING" 


i regular inspection and lubricatio 
one of the best you can make." This 
earing in recent trade publications, ' 
more true today than ever before. Th 
ndustrial production and the huee < 


of war materials, have created 
taxing the productive capaci- 
with new equipment difficult 


efficiency ... So t 
lay be made avail 
n, reprints of this 
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The early birds who flew by the seat of their 
pants are fast fading away in the wake of the 
development of scientific flying. Gone are 
the days when a pilot had to feel his way to 
the air-port through pea soup fog. 

The contribution of electronics to instru- 
ment flying is of first importance. Through 
radio communications, blind landing systems 
and a host of newer developments which 
cannot be revealed during wartime, air 
travel has rapidly blossomed. 

Yesterday Eimac electronic tubes earned 
their "wings” in the ground stations of the 
nations leading airlines. Today military 


aviation is building Eimac’s flying hours to 
a record high. Tomorrow Eimac’s new 
developments perfected and employed to 
win the war will be released to the tremen- 
dously expanded peace-time air services. 


Eitel- McCullough, Inc., San Bruno, California 


Follow the leaders to 
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Jn the hands of skilled workmen, 
“Yankee” Fine Mechanics’ Tools 
meet and match the need for 
speed in this year of America’s 
supreme effort. In their very de- 
sign, these tools are streamlined 
for action. They get things done 
and done right. 

On the production lines of a na- 
tion at war, they are “Yankee” 
clippers of vital minutes in the 


battle of producti 
Tools have had a 
service in the slio) 
They were ready 
test when war can 

of these fine media 



all. In the meantime, 
to furnish priority rati: 
ever possible. Order f 
supply house or write 
c/o Dept. A-2. 
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CELANESE CORPORATION OF AMERICA 


CHECKING 

IMPACT STRENGTH 

OF 

MM^aiTH 

PLASTICS FOR U.S. AIRCRAFT 


The outstanding impact strength of 
Aero-Quality Lumaritli plastics is 
made visible to the human eye by 
the Gjon Mili repetitive flash photo- 
graph. The 12-lb. iron ball (414' in 
diameter) is dropped from a height 
of 10 feet on Vs" thick sheet of trans- 
parent Aero-Quality Lumarith plas- 
tic. The 12-lh. ball is shown hitting 
the Lumarith and bouncing in the 
air, leaving the sheet intact. 

Transparent Lumarith sheets are 
cold-formed or heat-formed to make 
the windows of cockpits and turrets 
for many United Nations planes 
and gliders. Aero-Quality Lumarith 
protects flyers against severe sunburn. 
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The castcring nose 
9 % wheel on an air- 

plane’s tricycle landing gear, if uncontrolled, 
can be a serious trouble-maker. If allowed to 
pivot without restraint, shimmying forces of 
colossal magnitude easily could become dis- 
astrous. 


Hydraulic control of shimmy is the ideal solu- 
tion of this problem. Hydraulic energy absorp- 


tion is proportional to the square of the velo- 
city. Thus, a hydraulic damper offers little 
hindrance to slow wheel movements encount- 
ered in steering, yet imposes ever-increasing 
resistance ad shimmy forces mount. 

Houdaille Hydraulic Shimmy Dampers . . . the 
result of a quarter-century of experience . . . are 
among the products which we manufacture in 
quantity for the aviation industry. 


THE HOUDAILLE-HERSHEY CORPORATION 

Q)el, wM, tyilic/u^an 


BUFFALO ARMS CORPORATION 


GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, III. 
HOUDE ENGINEERING DIVISION 
Buffalo, N. Y. 

JACKSON BUMPER DIVISION 
Jackson, Mich. 


JACKSON CRANKSHAFT DIVISION 
OF MUSKEGON MOTOR SPECIALTIES CO. 
Jackson, Mich. 

MUSKEGON MOTOR SPECIALTIES CO. 
Muskegon, Mich. 

OAKES PRODUCTS DIVISION 
North Chicago, III., and Decatur, 111. 
SKINNER COMPANY, Ltd. 

Oshawa, Ontario, Canada 
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Look twice. You think you see a 
negative of two soldiers clashing in 
bayonet practice. Actually you are 
looking at sunlight and silver bromide. 

The mysterious action of light on 
certain silver salts is just as much a 

years ago w'hen the first photographs 

Hardly less amazing is the remark- 
able sensitivity of present-day photo- 
graphic emulsions. 

These new films and papers could 


not be manufactured without- exact- 
ing control of temperature, control 
of humidity and protection against 
dust. Air conditioning makes them 
possible. 

Air conditioning and refrigeration 
play a part in many photographic 
processes. They are being used to 
speed up military photography . . . 
improve all photography. 

Today, air conditioning equipment 
. . . developed by General Electric . . . 
has been made more compact, more 


requirements. 

After the war, these improvements 
will result in better air conditioning 
for offices, stores, theatres, hotels and 
many other civilian purposes. When 

provide this better air conditioning— 
for a better world. 

Air Conditioning and Commercial 
Refrigeration Department , Division 
432, General Electric Co., Bloomfield, 
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They must ' stomach a rich diet 


W hen robbed of its flow 
of fuel any engine will 
give up the ghost. That's why 
it's so imperative that fuel sys- 
tems be equipped with dia- 
phragms and packings able to 

effects of fuel under even the 


Ameripol* V-Packings, U- 
Cups, O-Rings, diaphragms 
and other synthetic rubber parts 
developed by B. F. Goodrich, 
have been perfected to meet the 
need for gasoline and oil seals 
that are flexible at low tempera- 
tures, resistant to oil, heat and 
abrasion, low in friction, molded 
to close tolerances and non-cor- 
rosive to metals. 


These B. F. Goodrich parts 
for fuel and hydraulic systems 
have been tested and approved 
by highest aviation authorities. 
Our engineers will be glad to 
help you lick yout sealing prob- 
lems, whatever they may be. 
Miller Rubber Industrial Prod- 
ucts Division of The B. F. Good- 
rich Company, Akron, Ohio. 
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THE MARTIN "MARS 

COLOSSUS 


This 70-ton giant, largest flying boat in the 
world— built as a U. S. Navy patrol bomber 
by the Glenn L. Martin Co. but now being 
converted to an air cargo ship for the U. S. 
Navy Air Transport Service— is said to be 
merely the forerunner of the fleets of giant 
“air freighters” of the future. And in this new 
plane— as in the Martin "Clippers” f&r trans- 
oceanic service and the Martin Bombers on 
the fighting fronts— NORMA-HOFFMANN 
precision BEARINGS are providing sensi- 
tiveness, rigidity and instant response 
throughout the control system. 


In many of the American-built military 
planes used by the Allied Nations, in the 
trainers behind the lines, and in the trans- 
ports delivering men and munitions— “where 
the bearings MUST NOT fail”— NORMA- 
HOFFMANN PRECISION BEARINGS are 
demonstrating their dependability. In en- 
gines (including superchargers ) , control 
mechanisms, instruments, radio equipment, 
photographic apparatus, landing field 
equipment and other aviation applications, 
NORMA-HOFFMANN BEARINGS are in the 
thick of the fray. 



Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP’N., 
STAMFORD, CONN. . . . FOUNDED 1911 
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T HE “specs” for a fighting plane’s 
collector ring would read like a 
death sentence to most materials. 
They call for high corrosion resist- 
ance to withstand the action of doped 
fuels — extreme heat resistance for 
the temperatures encountered in 
super-powered engines — fabrica- 
bility for mass production — high 
strength-weight ratio for lightness — 
and good fatigue resistance to reduce 
repairs and replacements. 

U-S-S 18-8 Stabilized Stainless 
Steels are meeting all these require- 


ice on fighting planes such as the 
B-25 bomber, shown above, they 
have shown high ultimate strength 
at sustained operating temperatures, 
and produce no harmful oxidation 
scale at exhaust temperatures. Easy 
formability and weldability of stain- 
less help speed plane production, 

Collector rings are just one of 
dozens of aircraft applications where 
U-S-S Stainless is the ideal material 
— not only for parts subjected to en- 


gine heat, but also for many struc- 
tural parts and control surfaces.True, 
wartime conditions have reduced the 
allowable uses of stainless to those 
aircraft applications where it is the 
only material that will do. But don’t 
let this cramp your thinking when 
it comes to your designs for tomor- 
row's aircraft. Someday U-S-S 
Stainless Steel will be plentiful again. 
Why not start now to plan for giving 
your future planes the full advantage 
of this versatile material? Our engi- 
neers will be glad to help you. 


U S S STAINLESS STEEL 



UNITED STATES STEEL 
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OBEY ORDERS INSTANTLY 


WHITNEY AIRCRAFT CHAIMS 


When the chips are down and the fight is on, life can hang on 
an instant of lag or stiffness in any plane mechanism or control. 
But where Whitney Chains are on the job, the issue is never in 
doubt. Smooth, swift, positive anion answers the pilot's summons 

And in the battle for production, too, Whitney Chains swiftly 
answer many problems ... by their flexibility, compactness and light- 
ness which fit them readily into the most specialized and confining 
limits of design. When you have such problems, send for an engineer 
from Whitney's Aviation Division. He will place directly at your 
disposal all of Whitney's engineering, manufacturing and technical 
resources . . . plus plenty of personal "know-how" to work 
out your special applications of roller chains and sprockets. 


PRODUCT OF AVIATION DIVISION 
THE WHITNEY CHAIN & MFG. COMPANY 

Hartford, Connecticut 


LIBERTY 

AIRCRAFT 

MIRRORS 

have gone to War 

•Liberty Aircraft Mirrors 
were developed to pro- 
vide instant vision with- 
out eye strain or fatigue. 
They give the pilot a 
quick, accurate, image of 
what's "coming up." 

Liberty Aircraft Mirrors 
are first surface mirrors 
and are permanent as 
their glass base. They 
are dependable and long 

These mirrors are built to 
meet the special require- 
ments of each warplane. 
This insures clear rear 
view vision for the pilot 
regardless of the type of 

Liberty mirrors are now 
available for war pur- 
poses only, but after the 
war these new, battle 
tested, vision devices will 
serve the planes of peace. 


UBERTY 

MIRROR WORKS 

BRACKENRIDGE 
PENNSYLVANIA 
Mirrors and Mirrored 
Products 





JS-STAEDTLERINC-NEW YORK 


NATIONAL DISTRIBUTORS: 
KEUFFEL &■ ESSER CO. 
NEW YORK 
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PROBLEM: To Erect Hangar Walls 
with Minimum Use of Critical Materials . . 





THE CELOTEX CORPORATION 
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HITLER MUST HATE this sign of the flying box 


It’s been working against him for a long time 

YESTERDAY . . . When America was still at Peace, Dade Bros, “sign of the 
flying box" was seen on export cases of American-built war 
planes when they arrived at the ports of the Fighting 
Democracies. Dade Bros, have pioneered the scientific 
packaging and transportation of military aircraft. 

TODAY . . . While the United Nations engage Hitler and his cohorts in 
a life and death struggle, Dade Bros., with greatly-enlarged 
facilities and almost nation-wide scope of operations, is 
devoting its energies, equipment, manpower and management 
toward, 1) preparing and shipping American warplanes to 
the fighting fronts, 2 ) manufacturing and fabricating molded 
plywood aircraft products, 3) providing engineering service 
for the Army Air Forces, and 4) other services to the 
aviation industry. 

TOMORROW . . . After Victory for the United Nations is won, the "sign of 
the flying box” will mark the presence of Dade Bros, 
vigorous leadership, facilities, and trained manpower in 
important jobs in private and commercial aviation — maybe 
in some function of your post-war plans. 



DADE BROS., Inc., Mineola, N. Y., U.S.A. 





maximum ventilation. 

The resistance winding is silver 
soldered to each ferrule, eliminating 
all possible trouble from intermediate 
connections. 

And the winding, the connections, 
and the inside face of the ferrules are 
completely embedded in protecting 
vitreous enamel. 

In addition to a complete range of 
sizes in this resistor, we have a large 
range of sizes in many other types of 
resistors and rheostats,— with many 
other exclusive advantages. Please 
consult us before ordering, whether 
you need standard or special resist- 


The exclusive features of our 
Ferrule Terminal Resistors are so 
important that engineers everywhere 
acknowledge their superiority. 

No other resistor offers you the ad- 
vantage of monel terminals. In addi- 
tion to their complete freedom from 
corrosion or oxidization, they arc 
forced securely over the ends of the 
tube before enameling, and so become 
an integral part that can not loosen or 
get out of alignment. No cement is 
used,— so there is nothing to loosen or 

The ends are open and the entire 
inside diameter is completely free 
from obstruction of any kind,— giving 


® 

HARDWICK, HINDLE, Inc. 
Newark, N.J., U.S.A. 
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Why the Smallest, Lightest Drills Are 
Better Than Ever 


THOR’S Ul4A drills have always been the 
smallest, lightest, most powerful one-hand 
Vi' electric drills available anywhere. Now, 
with eleven specific improvements in design 
and construction, they are better than ever! 

Acting on the experience of industrial 
users, THOR Engineers have made important 
changes in design, with results that speed up 
wartime drilling: more strength and power 
to stand the extra heavy demands of three 


shift operation; more operational ease that 
helps the greenest hand to speed his work; 
and less precious time out for maintenance. 

For the wide variety of jobs they are called 
upon to serve, the improved THOR U14A Vi" 
Electric Drills offer seven different speeds, 
ranging from 700 to 5100 R.P.M.; three 
switch styles; two right angle models. For 
complete information on all these tools see 
your THOR Electric Tool Distributor. 


runry, 1913 


AVIATION, Febr 


Bern* 


DRILLING 


lmpr° ved 

’’ spc ^a ori,,s Ar ; r ;/ — -js ' gszzz ' 

♦rue- Newly designeo . , ate d field «»» re55 f,t. 

Sturdier construe- ^ reWa simproved fife of stator. P 

tlon of field case pro- jj 1 , ot|oB _glyptol ,eng 

tects it against bump 5 leads and / 

and shocks. thermosetting insu a ' 


note possibility Of rea 
bearing dislocatio 
I due to excessive tight- 
ening of handle so 


1 

-I'M °" d 1 

loss of alignment. 


Ne w "Silent TyP e 

* ' tn P ,ove5 

running machine. 


I ' trigger mounted 

d HU Re,nf ° rte f ha°ndle on guided push rod , es for great 

ram pen sited \M strUt tion of handle . _ ,„ r sturdier '—*«»• 

winding* improve Mil 


tructlon aravn- - 

Reinrv — - on guiuc- r- haust holes for gre 

I toPW.lW- 1 ”"" 

win— a reduces P <* s,bl J construction. Ne on drawing.) 

commutation, extend *Q breakage due sig n provides 

life of brushes, and \p (e5S handling- comfortableope 

. efficiency °» 


INDEPENDENT PNEUMATIC TOOL COMPANY 
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GET ALL THE ^WOUT OF^W 7 '*M 



Maintenance of tools in proper working condi- 
tion multiplies their life many times. Even those 
which have become badly worn, rusted or 
chipped — that seem to have outlived their use- 
fulness — may often be salvaged to give valuable 
additional service. 

Many large plants maintain separate tool sharp- 
ening and salvage departments. But the small 
shop or departmental tool crib may easily do an 
outstanding job if equipped with a small grinder 
and a few attachments. 


GREENFIELD TAP AND DIE CORPORATION 

GREENFIELD, MASSACHUSETTS 

Detroit Plant: 5850 Second Boulevard 
.v Warehouses in New York, Chicago and Los Angeles 
In Canada: 

eld Tap and Die Corp. of Canada, Ltd., Galt, Ont. 


^f^GREENFIELD 


TAPS DIES GAGES TWIST DRILLS SCREW PLATES 
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Get the utmost pro 
it lion 0° m *>' 


every 


ait craft plan* 1 


«•>«*■" i-» 

Over 80,000 i« d"' 1 * us ' 


-C. A. HOIIGKN 


Colorado— 


NO MOISTURE-perioc// 

Precision Metal Shielded Wire is the positive and 
absolute answer to shielding of one or more elec- 
trical conductors with aluminum or copper tubing 
against moisture, the enemy of all electrical 
circuits. 

30,000 feet up — or down — it makes no differ- 
ence in the performance of this remarkable ma- 
terial. Send at once for complete information. 


PRECISION 


m m m 


TUBE CO. 
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Industry 
steadies 
its nerves 


!EU™ 


coating line voltages 

Sola "CV’s” take over. Power 
load surges mat cause voltage 
variations as great as 30%, 
but the vital "nerve centers” 
of production lines continue 
to operate smoothly and with 

Day and night, without care 
or supervision. Sola Constant 
Voltage transformers maintain 
positive control over electric- 
ally operated instruments and 
machines. These transformers 
arc available in standard units 
with capacities ranging from 

15 KVA, which can her used 
for an entire communications 
svstem, to the small 10 VA 
units for vacuum tubes. Spe- 
cial units can be built to meet 


Coi^ta^t Voltage 

Transformers 

SOLA ELECTRIC CO. 

MM Oybown A... ChleaQO, HUnol. 
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Fighter planes, bombers, cargo planes, trainers, glid- 
ers .. . all types of aircraft today "fly with their Boots 
on.” And, because of this fact, they’ll fly lighter — by a million pounds. For 
Boots Self-Locking Nuts — the important anchor and channel types — are 
stamped from sheet metal. 

Besides making America’s planes a million pounds lighter, they save a 
million pounds in strategic metals. 

Government authorized, self-locking nuts . . . all-metal . . . ’’lighter and 
everlasting”. . . therefore better in operation and maintenance. 

Today engine manufacturers are making extensive use of another Boots 
item — the "Rol-Top,” all-metal nut. 

All of which means that we have better planes, and lighter planes . . . 
with less consumption of metal, when they fly with their Boots on. 




BOOTS 


\ /VccC f 

''Vvvvv—'""""' — 


Self-Locking Nuts 
for Application in All Industries 
GENERAL OFFICES: NEW CANAAN, CONNECTICUT 




TAKEOFF 

With a thundering roar the Navy’s Corsair 
fairly leaps off the carrier. Two thousand 
horsepower is the reason — plus twenty -six 
years of experience in designing first -line 
warplanes for America's fighting forces. 
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Government Committee Plans Formulation 
Of Postwar Inter-Nation Airline Policies 


AAF and Airlines Win 
Collier Trophy for '41 

To the Army Air Forces and 
the airlines of the United 
States went the Robert Collier 
Trophy for 1941 in a special 
ceremony in Washington on 
Dec. 29. Vice-President Wal- 
lace, acting in behalf of the 
President, presented the cele- 
brated 32 -year -old award, 
which is given annually to 
symbolize “the greatest 

America" during the foregoing 

Accepting the trophy for the 
AAF was Lt. Gen. H, H. Arn- 
old and for the airlines Col. 
Edgar H. Gorrell, of the Air 
Transport Assn. Collier’s Edi- 
tor William L. Chenery, Maj. 
Gen. H. E. George of the Air 
Transport Command, Gill 
Robb Wilson of the NAA, 
which makes the annual 
award, and some 50 other 


essential to the maintenance 
of a stable peace than Suez, 
Gibraltar, and the Panama 
Canal were in the past,” with 
aviation “tying the peoples of 
the world together." 

tion of the trophy, which went 
initially (for 1911-12) to Glenn 
H. Curtiss for his hydro-air- 
plane developments. Since 
then, the awards have been 
made annually, except for a 
three-year cessation during 
World War I. 



Vought-Sikorsky Revision 

Reconstitution of Vought- 
Sikorsky Aircraft — whereby 
the Chance Vought division 
will concentrate on the devel- 
opment and production of 
combat-type aircraft, while the 
Sikorsky division will carry on 
development of the helicopter 
both as a military and com- 
mercial project — is announced 
by the United Aircraft Corp. 

Igor I. Sikorsky continues 

korsky and g Rex B. Beisel 
meanwhile has been named 
engineering manager of 
Vought. For the present, both 
divisions, operated under the 
general managership of C. J. 
McCarthy, jointly will occupy 
the existing office and plant 
facilities in Connecticut. 


AVIA! 
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Job Stabilization Program Is Launched 
By Los Angeles Area WMC Committee 


Jobs of half a million war 
■workers in the Los Angeles 
area were stabilized, effective 
Jan. 18, under a far-reaching 
plan announced by the South- 
ern California Area War Man- 
power Committee, composed 
of both management and 

Requiring that workers in 
30 designated major divisions 

switch jobs unless they have 
a "certificate of availability" 
from the War Manpower Com- 
mission, the plan affects such 
worker classifications as air- 
craft, aircraft parts, produc- 
tion of metal shapes and 
forgings, and the several sup- 
plementary fields integral to 
the airplane industry. 

representatives of the com- 
mittee is W. Q. Tuttle. Vul- 
tee's director of industrial 
relations. 

The following three basic 
points of the stabilization pro- 
gram are accented by H. R. 
Harnish, Southern California 
WMC director and area com- 

ployer shall hire a worker only 
upon presentation of a WMC 
“availability certificate" furn- 
ished by the job applicant’s 
last employer or an authorized 
WMC agent. 2. The certificate 
shall be issued to a worker 
only when such change of em- 
ployment is in the best inter- 
ests of the war effort. 3. Em- 
ployers she not discharge or 
lay off any employee except 
where such action is necessi- 
tated by circumstances beyond 
the employer's control or when 
such action is in the best in- 


Aimed at full utilization of 
manpower and womanpower, 
the plan is expected to restrict 
undue migration, eliminate 
excessive turnover of jobhold- 
ers, and stop "pirating" of 

The program's operation will 
be centered in all local U. S. 
Employment Service offices. 
Availability certificates will be 
issued in quadruplicate, one 
copy going into the records of 
the job seeker's last employer 
for authorized WMC agent if 
the applicant has been unem- 
ployed) , one going to the com- 
mittee’s records, and the other 
two being given to the work 
applicant. 

When an employee is hired. 

to his employer, who retains 
oik copy and sends the other 
to the WMC area office for 




An employee desiring to 
move to a new job may file his 
plea with his employer and or 
collective bargaining agent, 
meanwhile being required to 
remain at his current work. 
Should issuance of the certifi- 


cate be contested, a War Man- 
power Commission representa- 
tive will review the case, and 
the employee, his bargaining 
agent, the current employer. 

all have a right to appear at 
the hearing. 

Ruling of the WMC repre- 
sentative may. within three 
days, be taken by any or all 
parties to an Area War Man- 
power Committee appeals com- 
mittee, which shall be equally 
composed of labor and man- 
agement representatives. 



DOUBLE ACTION 
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AERONCA LIAISON PLANES RELY on SCOTT 


Maneuvering on roadways and other restricted landing areas calls for extreme skill of the pilot. Con- 
tributing to this skill, Scott Steerable Full-Swivel Tail Wheel Assemblies respond with positive action, 
guiding the Army's efficient Aeronca Liaison Planes to safer take-offs and landings. * * Built to take 
the abuse of emergency service, Scott Tail Wheel Assemblies combine exceptional lightness and 
strength. Each Scott Tail Wheel Assembly is static-tested for shock resistance to guarantee dependable 
performance under the most exacting ground conditions. * * Scott 
Tail Wheel Assemblies are part of an ever-expanding line of special 
equipment for the air services— equipment which includes oxygen 
manifolds . . . oxygen regulators . . . brake pressure units . . . control 
wheels... stabilizer yokes ... rudder horns... aileron bell cranks and 
Scott-Cast "40-E" aluminum alloy castings. Your inquiry on special 
equipment will receive prompt and confidential attention. 



SUPPLIERS TO THE U. S. ARMY AND NAVY AIR FORCES AND LEADING AIRCRAFT MANUFACTURERS 
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PLANE PRODUCTION SPEEDED 
BY GIANT LIGHT REFLECTOR 



White cement floor reflects 61 % more light on the under side of bomber wings 
and fuselages... 20% more light on vertical working surfaces. This type of 
floor used in Boeing, Consolidated, Douglas and North American plants. 


J~ IGHT -REFLECTING FLOORS, made with 

day as giant reflectors and diffusers of 
light in essential war plants. They chase 
shadows from production and assembly 
lines. According to tests by General 
Electric in Consolidated Aircraft plant, 
this type of floor reflects 61% more light 
on under-side surfaces of planes than 
does the gray concrete floor in the same 
plant. These tests also showed that the 
white cement floor produces 20% more 
illumination on vertical work surfaces 
than does the gray cement floor. 

By providing this increased illumina- 
tion, light-reflecting floors help employ- 


ees operate with greater speed and safety 
. . . reduce errors and spoilage of mate- 
rials. They sharpen the vision of work- 
ers who have defective sight ... of older 
men and of new workers who are work- 
ing at a machine for the first time. 

White cement floors in aircraft plants 
for Boeing, Consolidated, Douglas and 
North American are showing their su- 

their initial cost quickly. They can be 
cleaned and kept white simply and 
economically. 

Write for a new book, “LIGHT FROM 
FLOORS.” It tells about the advantages 


WHITE CEMENT 


of better illumination and gives detailed 
information on the construction, main- 
tenance and value of light -reflecting 
floors made with Atlas White cement. 
Universal Atlas Cement Company 
(United States Steel Corporation Sub- 
sidiary). Chrysler Building, New York 
City. 



FOR LIGHT-REFLECTING FLOORS 


“Aircraft Tailor Shops” 
Refit Planes for Action 

Dubbing them "aircraft tail- 
oring shops." the OWI has 
now released a short news 
story on the little publicized 

standard mass-produced war- 
planes are altered to meet the 
varying combat requirements 
on the far-flung fronts. 

Revealing to the public that 
there are a chain of these cen- 
ters operated by airlines and 
aircraft factories under super- 

Command’s Production Di- 
vision or directed by the Air 
Forces at air depots, the item 
tells how the planes — often 
Navy as well as Army— are 
serviced with the pertinent 
camouflage shades, added fly- 
ing range, increased bomb ca- 
pacity. etc., specifically called 
for by the Arctic, desert, or 
jungle operation planned. 

Mention is made of refitting 
Martin Marauder bombers as 
torpedo planes, equipping Maj. 
Gen. Doolittle’s Japan-raiding 
North American Mitchells, and 
grooming the Consolidated 
liberators which last spring 
blasted the Rumanian oil 
fields. 


Halt 22 Airport Jobs 

Construction on 22 airport 
projects in 13 states has been 
halted or curtailed by the 
WPB to conserve war mate- 
rials. All CAA-sponsored, 16 
called for field developments 
involving a $13,851,817 total 
expenditure, while the other 
six involved new lighting fa- 


cilities to cost about $300,000. 
Airport work, billed at from 
5394,000 to $2,880,000, was 
stopped immediately at No- 
gales and Willcox, Ariz.; Mi- 
ami, Fla.; Mason City, Iowa; 
Donaldsonville and Ruston, 
La.; Natchez. Miss.; Helena, 
Mont..; Saranac Lake, N. Y.; 
Cushing. Okla.; Wilkes-Barre, 
Pa.; Georgetown, Tex.; Mont- 
pelier, Ida.; Devil’s Lake, N. 
D.; and Santa Fe and Artesia, 


New Army Pilot Training 
To Utilize CAA Facilities 

Expansion of its program 
for combat-and-service pilot 
training is now announced by 
the AAF, which plans to use 
some 100 colleges throughout 
the country as training cen- 
ters, choosing the institutions 
according to their convenience 
to airfields. The courses are 
to begin in April. 

In this move, it is stated 
that maximum use of existing 
CAA facilities will be effected 
through Army-CAA coopera- 
tion. Meantime, the new desig- 
nation CAA WTS (War Train- 
ing Service) replaces the CPT 
identification formerly em- 
ployed. 

There will. It is understood, 
be two divisions in the new 
set-up: First, transport or in- 
struction-work training for 
men deemed not suited for 
combat flying; second, special 
qualification courses for pros- 
pective cadets prior to their 
entrance into regular AAF 
schools. The number of men 
to receive the latter training 
will depend on facilities avail- 





CAN RELAYS SOLVE YOUR 
PROBLEMS? 

I F SO, which type? How will it be used? What combination 
of coils and contacts will be needed? These and similar 
questions on electrical control are facing makers of war prod- 
ucts every day. There's an easy, sure way of getting the right 

You can obtain skilled aid in selecting the right relay, step- 

in an Automatic Electric field P engineer. Il/can place at your 
disposal the technique gained through a half-century of experi- 
ence in the design and application of control de- 

your costs, insure reliability of your product. 

Helpful, too, is our new 80 -page catalog 

your copy, or telephone our nearest office. 

AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 

1033 West Von Buren Street, Chicago, III. 


AND OTHER CONTROL DEVICES 

AUTOMAT I C 
^ ELECTRIC 
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AIRCRAFT TURNBUCKLES 


Made to Army-Navy specifications in regular a« 
blies known as Types AN130, AN 135, AN 140, and 
AC150 (designating specific combinations of cable 
eye, pin eye, and fork ends). Two styles arc available, 
Long and Short, as shown in the picture above. Short 
Styles in various sizes have tensile strength ratings 
from 800 to 4600 pounds. Long styles from 1600 to 
17,500 pounds. Components may be ordered sep- 
arately for ultimate combination on the manufac- 
turer’s final assembly line. Rigid quality control 
maintained throughout all manufacturing operations. 
Made on high production precision machinery, for- 
merly used on commercial products. 


"AERO-SEAL’’ HOSE CLAMPS 



Extra-long take-up in the band gives maximum size 
coverage with a minimum number of clamp sizes. 
Uniform squeeze is obtained by a belt-like tightening 
action. Easy operation, with worm and worm gear 
action. Slotted head on screw has rim to prevent 
screwdriver from slipping. Design extremely com- 
pact. For hoses 1" diameter and larger. Quality con- 
struction throughout. 


WRITt FOR LITERATURE 

Circulars on Aircraft Standard Parts products 
will be sent promptly on request, giving full 
engineering data and prices. Our products are 
backed by fifteen years’ experience in this field. 



ported now in the Army en- 
listed reserve awaiting call. 
In this precourse they will be 
given up to 10 hr. of flying 
training by CAA instructors. 


Test Hop “Caravan” 
And “Constellation” 


jo plane fc 
flown several times at the com- 
pany's Midwest plant. Mean- 
while, the Constellation, new 
Loekhead 4-engined transport, 
has also been put through its 
initial paces in the air. 

Especially short takeoff and 
fast climb, facilitating opera- 
tions out of small fields, are 
reported features of the Cara- 
van. Other than in undercar- 
riage and engines, there is 
very little metal in the craft. 
Some parts are of plywood, 
three- to nine-ply, some are 
of straight lumber, and major 
tail sections are molded. 

The Army has ordered 1.200 
C-76's from Higgins Aircraft 
(Jan. Aviation, page 279). 
Curtlss-Wright will 




1 this 


strictly Army-Higgins 
tract. 

The Lockheed Constellation 
mounts four 2,000 hp. Cyclone 
IS powerplants, cruises at 20,- 
000 ft., and is capable of rising 
to 35.000. D- igned to be a 
TWA passenger airliner, the 


i and specifi- 


Army Buys 3 Helicopters 

Washington (Aviation 
Bureau) — That it has pur- 
chased three helicopters — two 
Sikorsky SV-300’s and one 
Platt-LePage — has now been 
revealed to Aviation by the 
Army. The craft are under 
experimentation looking to- 
ward possible military use, 
thus tokening the considerable 
speculation among aviation 
people re possibilities of heli- 
copter adaptations in war. 


New Modification Center 

With the "starting through" 
of Consolidated B-24 bombers, 
the new large modification 
center in Alabama began ac- 
tivity in late January. Perma- 
nent structures at the center 
are scheduled for completion 
in June, and personnel is to 
reach some 17,000. Designer, 
builder, and operator of the 
base is the Bechtel-McCone- 
Parsons Corp., already noted 
for engineering and construc- 
tion of a 14-way shipyard for 
the California Shipbuilding 



Mail Rate Petitions Denied 

Petitions of the Postmaster 
General seeking reconsidera- 
tion of the CAB’s opinions and 
orders in the American, East- 
ern, Latin - American, and 
Panagra mail rate cases have 
been denied by the board. 

Asked was the fixing of mail 
rates which would result in a 
refund by the air carriers to 
the Post Office Department of 
mail compensation already 
paid. It was contended that 
the board’s duty was to fix 
rates during pendancy of the 
proceeding, which would have 
called for refunds in the cases 
challenged. Further, the PMG 
held that the board's new 0.3- 
mill per lb.-mi. rate granted 
in the Eastern and American 
cases was too high. 

CAC Opens Parts Plant 

Consolidated Aircraft Corp. 
reports that the new $14,000.- 
000 parts building, added by 
its Texas division to furnish 
components for B-24 Liberator 
and C-87 Liberator Express 
planes, is now in production. 
The new plant was necessi- 
tated by production demands, 
which were further augmented 
when, last April, the division 
turned out its first plane 100 
days ahead of schedule. Parts 
formerly supplied by the com- 
pany’s California factory will 
now be produced "next door” 
to the assembly lines. The 
new plant will be operated 24 

Lt. Col. Sherman B. Altick 


Sherman B. Altick, AAF, who 
AVIATION, February, 1943 


tor of the New York Sun. In 
•38 and ’40. he was winner ol 
the TWA trophy for newspapei 
aviation writing, and in ’41 he 
took second honors. In World 
War I, he joined the French 
aviation service, later was test 
pilot with the American forces 
and on his return commandei 
of the 15th Squadron, at Mit- 
chel Field. Most recently, he 
was aide to Gen. Doolittle be- 
fore the latter went overseas 

Miami Caribbean Service 
Being Held Up by Navy 

Washington (Aviatiok 
Bureau) — Proposed certifica- 
tion by the CAB of about sevei 
airlines to cover the Caribbeai 


witho 

specifically setting forth the 
routes. In order to qualify, 
bidders had to have equipment 

ticipating in the war effort. 
Seven were found eligible, and 
apparently they were about to 
be certified. 

Records indicate the board 
itself initiated the call for 
bids. However, qualified per- 
sons say the request actually 
was originated by either the 
Army or the Navy in a move 
to expedite transport of stra- 
tegic supplies to Caribbean 
points and help remedy the 
shortage of surface shipping. 

Whether easing up of the 
Axis threat through French 
possessions, decline of the sub- 


Word has circulated in the 
CAB that the Navy had sug- 
gested taking over any Carib- 
bean operations under its owr 
Air Transport Service. The 
situation is further compli- 
cated by the fact that a Brit- 
ish line is included in 




Women in Air Training 


•ded for combat dut; 
than 25 technical jobs 
taught the women, wit 
rigging, bombsight repairing, 
weather observing, and glider 

Women pilots have now gath- 
ered in Texas to train for 
ATC ferry duty. “Jackie” 
Cochran heads the school. . . . 
Curtiss-Wright will pay for 
the training of 800 college 
women at eight engineering 
schools. Later, they will get 
positions in either the air- 
frame or propeller divisions. 
. . . The Navy will open five 
schools to train enlistees of 
the Women's Reserves to be- 
come aviation machinists’ 
mates, metal smiths. Link 
trainer instructors, aerograph- 
ers’ mates, and 'chute riggers. 
. . . In Tennessee, ten women 
pilots have become instructors 
guided by Phoebe Omlie. 

C.- E. Firm Anniversary 

Completion of ith 45th year 
was celebrated recently by 
the' Chambersburg Engineer- 
ing Co., Chambersburg, Pa. 
Founded by W. H. Derbyshire, 
the company is maker of drop 
hammers, presses, and the Ce- 
eostamp. special impact 
stamping machine for the 
aviation industry. First ham- 

company in 1898. "And that 
hammer,” states Pres. E. C. 
Clarke, “is still operating." 


Produce Wickwire Props 

Production of the new Wick 
wire variable pitch, fully auto 
matic, special- wood propeller 
is announced by Pres. E. C. 
Bowers, Wickwire Spencer 
Steel Co. While the airscrews 
will currently be made for war 
purposes only, a wide postwar 
(Turn to page 396) 




STEEL DRILLED HEAD AIRCRAFT BOLTS 



THREADED TAPER PINS 


CATALOG AND ENGINEERING DATA 

SH W 
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T AKE the industrial generator shown 
here (in blue). Divide its weight— 280 
pounds— by six. Then give it special in- 
sulation and other features to permit its 
operation at 35,000 feet altitude or more. 
The result is the G-E aircraft generator- 
light, compact, high-altitude conditioned. 


ly increased, the capacity of the generator 
has risen substantially, yet weight has in- 
creased only a few pounds. This represents 
a considerable advantage to designers of 
our military planes. 


As ships increase in complexity, the need 
for automatic operation becomes more 
pressing— to free air-crew members for 
more important duties. The resources of 
General Electric are devoted to the manu- 
facture of such automatic systems. Systems 
that automatically position cowl flaps and 
intercooler shutters, synchronize the oper- 
ation of two or more parts of the ship, 
control armament— take over flight oper- 
ations formerly performed by the ship’s 
crew. The flexibility, reliability, and light 
weight of electric control and operating 
systems are reasons why many designers 
now make it electric when they make it 
automatic General Electric, Schenectady, 
New York. 


The two generators shown have the same 
capacity. The larger one is a standard type 
widely used in industry. The smaller is the 
aircraft generator used on most of our 
military planes today. It is built by General 
Electric, and by others to G-E designs. 


This generator is an example of how 
electricity, and electrical engineering skill, 
are helping aircraft designers to increase 
power and to control weight. Before Pearl 
Harbor, an aircraft generator then con- 
sidered light weighed 30 pounds, and had 
a relatively small capacity. Today, with 
power demands for individual planes great- 


Aircraft electric systems designed and manufactured by 
General Electric make possible the automatic control of 
many different flight operations. The degree of secrecy re- 
quired is so great that we cannot publish information about 
these integrated systems now. We are glad, however, to 
discuss the application of automatic electric systems to air- 
craft with design and production engineers. 


GENERAL 


ELECTRIC 



VICTORY and the fruits 
of Victory will be ours 

Privately .ad «— » ™'ll b. •**! 
from "garages," building tops and g.gant.c air 
terminals in planes incredibly safe and swift. 
Actur Clamps will lae used to equipllroso planes 
tar Adas development is in tune vtltlt aviation s 
Actgs Hose Clamps are and will con- 

aviation hose clamps made. 

Actus also makes 

WrapLock 



civil-flying use of them is 
foreseen by the company, 
which points to their applica- 
bility to the family-type plane. 


Air Priority Granted 
For Emergency Imports 

WPB has announced devel- 
opment of a special air cargo 
priority certificate to fit into 
the world- wide service for the 
import of strategic cargoes. 
Loadings in question, under 
control of the Army and 
Navy transport commands, 
are arranged by the Board 
of Economic Warfare through 
government procurement 

A system of WPB priorities 
and quotas covering all stra- 
tegic goods suitable for air 
transport has existed since 
last April. To this is now 
added the special certificates 
covering emergency shipments. 
Private importers and govern- 
ment agencies likely to require 
air transportation for their 
purchases abroad can make 
application to WPB for the 
certificates. 

The new arrangement will 

routes, to the end that planes 
carrying combat units out- 
bound may subsequently re- 
turn with materials which 
otherwise would be difficult to 
import. The priorities list as- 
sures use of such available 
space for the most vital 


Flight Strips See Action 

That flight strips, more than 
a score of which have been 
completed or are under con- 
struction, have already figured 
in some 15 emergency landings 


is revealed by Thomas H. Mac- 
Donald, Commissioner of Pub- 
lic Roads, Federal Works 



stances in which the "bargain 
counter airports” saved two 
storm-hemmed planes, loss of 
either of which “would have 
cost the government almost as 
much as the flight strips in- 
volved, to say nothing of the 
priceless trained men." (For 
details of these roadside run- 
ways, see article. Flight Strip 
"Hows" and "Whys,” Jan. 
Aviation.) 


★ ★ IN BRIEF ★ * 

Despite the 40 percent war 
reduction in its fleet of air- 
liners, improved efficiency has 
enabled DAL to fly 520 more 
miles per plane per day. The 
company states it is averag- 
ing but one mechanical delay 
for every 23,000 mi. of flying. 
. . . Officials now say that the 
Navy, too, plans to use Con- 
solidated Liberator bombers. 
. . . PAA has broken ground 
for a million dollar hangar 
building in Florida. Simul- 
taneous servicing of 12 to 18 
planes, depending on their 
size, will be permitted in the 
new structure. . . . Not only 
trainers, but fighters (Mus- 
tangs) and bombers as well 
are now being built by North 
American Aviation’s Texas 
plant. 


Sixteen Piper Aircraft Corp. 
pilots speedily had more than 
100 Army L-4 and Navy HE-1 
craft airborne when, on Dec. 
30, the flood-swollen Susque- 
hanna River threatened to 
make them all waterborne. In 

hopped menaced ships out of 
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Cub-Haven Airport and over 
to higher ground, then hur- 
ried back by auto for more 
until the job was done. . . . 
Proposal by Dr. Sanford A. 
Moss, General Electric expert, 
is that integral powerplants 
be developed which are read- 
ily interchangeable between 

plane fuselages. He envisions 
the devising of intemational- 
ly-standard units— comprising 
front section of nacelle, en- 
gine, turbo-supercharger, gen- 
erator, propeller, and acces- 
sories — for attachment to 
standardized nacelle Are walls 
of either country's planes. 


Aviation Corp. subsidiary, has 
purchased additional machin- 
ery and equipment increasing 
its present plant capacity by 
50 percent. Its hollow-steel 
airscrews are used on AAF 
bombers. . . . Mexico City re- 
ports arrival of a number of 
U.S.-built patrol planes for 
coast defense duties. Further, 
the Mexican Navy is said to 
be negotiating for U.S. tor- 
pedo planes. . . . Though thou- 
sands of “green” workers have 
been added by aircraft fac- 
tories, a recent Aero Chamber 
survey indicates that, over all, 
the odds against, an employee 
having an accident on the job 
is only about 300 to 1. This 
means the 1939 rate of 15.3 
per 100.000 man hours — which 
wasn't considered excessive — 
has been bettered by more 
than 50 percent. 


will be realized, states the 
OWI, as a result of a reduc- 
tion of 2c per pound in the 
base price of virgin mag- 
nesium. and other new reduc- 
tions by the Dow Chemical 
Co., pioneer and largest pro- 
ducer of magnesium. High 
war volumes made the new 
economies possibles. . . Chrys- 
ler reveals that its new Dodge 
Chicago plant, hailed as the 
world’s largest manufacturing 
unit, will consist of 15 build- 
ings, one of them big enough 
to cover 50 city blocks. It is 
scheduled to make aircraft 
engines. . . . Consolidated has 
perfected a device known as 
the Bal-O-Dial to aid pilots 
in computing the loading bal- 
ance of their planes. All such 
factors as the weight of the 

and ammunition are consid- 
ered by the gadget, which sup- 
plies the calculations in a 
minute or two without need 
for higher mathematics. 


New British Transport 

Britain has a new transport 
plane model — the York — in 
production. While it is under- 
stood that the plane is large, 
its details and maker's name 
have not been given. 


Square D Co. has completed 
arrangements with the Na- 
tional Bank of Detroit and 
participating banks for a reg- 
ulation V loan of $10,000,000 
to provide additional working 
capital required for the 
financing of war production 
contracts. Northeast Airlines, 
Inc., also, has negotiated a V 
loan for $1,500,000 from Bos- 
ton banks to finance expan- 
sion of facilities placed at the 
disposal of the United States 


Aviation Capital, Inc., has ap- 
plied to the SEC for an order 
declaring that it has ceased 
to be an investment company 
within the meaning of the in- 
vestment company act of 
1940. 


Beech Aircraft Corp. sales in 
the fiscal year ended Sept. 30, 
1942, totaled $59,592,953, more 
than seven times the $8,062,- 
204 deliveries reported in the 
previous year while net profits 
amounted to $2,417,819 or $6.04 
a share compared with $471,- 
715 or $1.17 a share in 1941. 
While a refund of $7,200,000 to 
the government was deducted 
from 1942 operations, the War 
Department has proposed a 
downward adjustment of net 
income that would amount to 
$2,715,375, before federal and 
state taxes. The company re- 
jected the proposal, but the 
year's earnings are subject to 
any renegotiation agreement 
the company and the govem- 


is reorganizing its Brazilian 
subsidiary, Panair do Brazil, 
with a capital increase to 
$1,500,000. The reorganization 
will offer Brazilian capital a 
large participation in future 
earnings. 

Vultee Aircraft, Inc., after ac- 
quiring 6,320 shares of its 
cumulative preferred stock 
last year, retired all holdings 
before the year-end. 


additional plant facili- 
in Texas at a cost in 
s of $1,250,000, resulting 


Transcontinental & Western 
Air, Inc., has reported net 
profit of $1,531,665 or $1.61 
a share for the nine months 
ended Sept. 30, 1942, as 
against a net loss of $49,204 
in the like 1941 period. Only 
a small fraction of these earn- 
ings resulted from fees under 


By RAYMOND HOADLEY 

TO MEET the government's program calling for double war- 
plane production this year, the aircraft manufacturing con- 
cerns, taken on the average, obviously will establish vastly 
larger delivery records in 1943, and meanwhile there will be 
considerable more aid from the automotive industry, now 
highly augmenting its contribution which was but 25 per- 
cent of the total aircraft output last year. 

Bendix Aviation Corp., for example, whose sales sky- 
rocketed to approximately $460,000,000 in 1942 from $156,- 
000,000 in 1941, anticipates deliveries valued at better than 
$900,000,000 this year. Despite the prospective increase in 
sales, however, earnings for the aircraft makers this year 
probably will not run very much higher than the net 
income shown in 1942 because of war taxes and the ever- 
present renegotiation-of-contract situation. 

Thus the mere announcement of stepped-up operations 
and increased orders has long since failed to cause the 
stock market flurries in aircraft shares which were so fre- 
quent before the war. 

Airline stockholders, on the other hand, face a year which 
may bring considerable change in the present status of 
their holdings. The present trend of increasing revenues 
and declining costs is likely to level off shortly, for there 
appears little possibility of the lines receiving more equip- 
ment for their regular domestic routes. Then, too, all 
coming CAB decisions will be watched with interest, since 
the hint already has been given out that this regulatory 
body believes the airlines have reached the point where 
they can operate without government airmail subsidy. 
At the same time, agitation has started for lower passenger 

Increased airline earning power this year may depend 
largely on how profitable the industry's war transport con- 
tracts with the government turn out. Fundamentally, it is 
all a matter of whether Washington is going to allow the 
airlines currently to accumulate a little “fat” in prepa- 
ration for the tremendous postwar job that awaits them. 


T. E. Braniff, president of 
Braniff Airways, Inc., stated 
in a recent report to share- 
holders that "current pros- 
pects for increased volume of 
business are decidedly favor- 
able. The opportunity which 
has been afforded us to par- 
ticipate actively in the war 
effort is one which has been 
greatly appreciated and it has 
added to the morale of the 

Studebaker sales of war goods 
in 1942, including aircooled 
aircraft engines, totaled $215,- 
000,000, and they should mount 
to approximately $350,000,000 
in 1943 since production 
reached its peak last mid- 
year. Another automotive 
company, Packard, which 
makes British Rolls Royce en- 
gines, estimates 1943 sales vol- 
ume at $300,000,000 as com- 
pared with $206,000,000 in 1942. 

Waco Aircraft Co. reported 
net earnings of $133,759 or 
92c. a share for the fiscal year 
ended Sept. 30, 1942, as com- 
pared with $192,107 or $1.32 a 
share in the 1941 year. 

Solar Aircraft issued a semi- 
annual report for the six 
months ended Oct. 31, 1942, 
showing sales of $8,261,317 
compared to $8,553,300 for the 
full fiscal year ended April 


30, 1942. Net income for the 
six months was $1,517,843 
compared with $685,384 for all 
of the preceding year. Suffi- 
cient business is on the books, 
according to Edmund T. Price, 
president, to keep all plants 
at capacity operations for the 
greater part of 1943. 

United Air Lines and two sub- 

8364, 423 as compensation for 
services owed by the govern- 
ment prior to cancellation of 
the air mail contracts in 1934, 
but the Court of Claims re- 
jected the line's suit for 
$2,477,774 damages growing 
out of the contract annul- 
ment. It is expected the case 
will be carried to the Supreme 
Court. 

Republic Aircraft Corp. and 
Maj. A, P. de Seversky have 
"amicably settled and ad- 
justed” their troubles out of 
court, according to Ralph S. 
Damon, president of the com- 
pany. The major had filed 
suit in 1940 for $2,497,069 for 
services rendered and has had 
a $20,000,000 stockholders suit 
pending for several years. 

Aircraft Accessories Corp. be- 
gan payment of a dividend of 
15c per common stock share 
on Dec. 18. Dividend was 
voted by board of directors on 
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Star-Spangled 

RATIONING 


In wartime we expect our fighters to have 
better guns for knocking off Nazis than we keep 
around home for knocking off squirrels. 

In wartime we are glad to use our cars a lot 
less so the boys in A frica and A ustralia can 
use their tanks and planes a lot more. 

In wartime we are proud to turn over our 
factories to build products that fight, instead of 
the things of peace. 

In wartime we are happy to buy bonds that 
help carry something more than moral support 
around Murmansk way. 

But how far personally are we really willing 
to go to help win the war ? 

There are men who hid hundreds of gallons 
of gasoline in their basements before rationing. 

There are women who tucked their closets 
full of sugar before the lid went on. 

There are people who wore themselves foot- 
sore buying up coffee before it was restricted. 

These folks perhaps have no sons in the Solo- 
mons, or husbands, brothers or relatives in Africa. 

They perhaps feel only the cold wind on 
their necks when they uncover for the Star- 
Spangled Banner. 

They for sure are in the minority — there 


As makers for years of essential 
mobiles and airplanes as well a 
home and farm, we believe the way 



We believe if there isn’t as much food or gas- 
oline or clothes to permit everyone to have as 
much as he wants, the supplies that are avail- 
able should be divided as equally as possible 
so that all may have a fair share. 

We believe rationing should be maintained 
only as Ion, 


We believe 


—it is merely applying the Golden Rule clear 
across the board in a good cause. 


BORG -WARNER CORPORATION, Chicago 


Makers of precision proc 
on the road, in the sky, on the fa 
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LOW TEMPERATURE 
WELDING 



IMPROVED RECLAMATION 


OF 

CAST-IRON CASTINGS 

W HY waste time and materi- 
als? Reclaim broken, crack- 
ed, worn or defective castings, 
easily, economically. Use Castolin 
Eutectic Alloy #14 (gas welding) 
and Castolin Eutectic Alloy #24B 
(AC-DC metallic arc). These new 
low temperature welding alloys 
assure you of a completely ma- 
chinable, color matching, stress 
and distortion free weld every 
time. 



EUTECTIC 

WELDING ALLOYS CO. 

40 Worth St. New York. N. Y. 


America At War 

( Continued from page 110 ) 
ago, that caused the long plateau in 
the production curve. 

All who had correct information 
knew that the curve would start up 
as soon as this materials problem was 
solved. Incidentally, some of the ma- 
terials that went to speed airplane out- 
put were taken away from other equip- 
ment which in combat had proved to 
have less strategic value. Of course 
many factors other than an even flow 
of metals are boosting airplane produc- 
tion. One of them is the additional 
productive capacity effected through 
construction of new plants plus expan- 
sions of existing facilities. This will 
continue. 

But no sooner is one problem solved 
than a new one pops up. Require- 
ments of war, like the fortunes of war, 
are unpredictable. To the materials 
problem, which will persist in 1 043, 
will be added a real showdown on 
manpower. T. P. Wright, Aircraft 
Resources Control director, says that 
in 1941, the aircraft industry's prob- 
lem was getting tools, in 1942 it was 
getting materials and in 1943 it will 
be the combined problem of obtaining 
materials plus manpower. Airplane 
producers will have to l'ake and scrape 
for metals, for men, and for women 
this year, but everybody knows they 
will get them, because aviation is rec- 
ognized as a most vital weapon, even 
ahead of tanks. 

Yes, the problems will be solved. 
Army, Navy, and \Y P B made a joint 
•New Year statement in which they es- 
timate that about twice the number 
and about four times the total weight 
of planes built in 1942 will he built 
in 1943, with emphasis continued on 
bomber’s designed to carry the maxi- 
mum of destruction to enemy lighting 
forces and enemy industrial centers. 



ting on that. It is now said in Wash- 
ington that our 1943 goal is a set 
number of planes somewhat greater 
than 100,000. Mr. Wilson predicts that 
our rate will reach double the present 
production, giving ns 11,000 per month. 
To build 100,000 planes, it can readily 
(Turn to page 403) 



MOLDED 

PLASTIC 

PLYWOOD 


This free book — just pub- 
lished — surveys the facilities 
of the West Branch Novelty 
Company (a Vidal licensee) 
for the manufacture of mold- 
ed plastic plywood. Products, 
location, transportation, floor 
space, equipment and type of 
personnel are all described. 
Write for this book today 
— you need it to complete 
your file on molded plastic 
plywood ! 

WEST BRANCH NOVELTY CO. 

DEPT. A, MILTON, PENNA. 
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Call it Lightning f 

- SAY THE PILOTS 

Nobody had time to name this Lockheed 
tighter plane when it was born. They just 
called it by a number, P-38. 

Then the pilots sent it climbing over 
eight miles straight toward the stratosphere, 
up where even the highest-flying bombers 
% couldn't go. They brought it screaming down 
out of the clouds like forked vengeance. They 
jammed down the throttle and it flew faster 
than any fighter ever flew before. They pressed 

fire-power from irs cannons and machine 
guns could rip apart anything on wings— and 
there was only one name for it: Lightning. 

So that's its name, a name it earned 
from British and American pilots alike, a 
name to watch: Lockheed Lightning. Lock- 
heed Aircraft Corporation . . . Vega Aircraft 
Corporation . . . Burbank, California. 
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GOOD/YEAR 

THE GREATEST NAME IN RUBBER 


booking toward the time when world- 
wide commercial air transport will be an every-day 
reality, Goodyear is developing tires, tubes, wheels and 
brakes that will safely land aircraft two to three times 
larger than the biggest bombers now in production. 
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T HE Cleco Cartoon Book presents, in 
a series of amusing cartoons, many 
useful hints for the proper care of 
pneumatic tools. It's full of practical 
do's and don't 1 s telling how to get 
more work out of your tools, with 
minimum expense for repairs and 
compressed air. Your men will like 
the down-to-earth shop -talk used in 
this booklet. We have already had 
requests for thousands of copies. In 
the interest of efficient war produc- 
tion, write now for your free copy. 


A TYPICAL CLECO CARTOON 

LUBRICATION — Proper lubrication is most important. Each 

ot Cleco "Never- Gum” oil, or other high-grade light machine 
oil, into the hose connection, unless an eflicient air line lubri- 
cator is being used. Under conditions of continuous operation, 
the tool should have a few dropB of oil every hour. Caution: If too 
jnuch oil is used, or too heavy a grade, the tool will be sluggish. 



THE CLEVELAND PNEUMATIC TOOL CO. 

3781 East 77th St. Branch Offices in All Principal Cities Cleveland, Ohio 
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One is flic 97-2, simiUii in appearance 
to the Messersclunitt 109 except that il 
is aircooled. Observation indicates that 
it has a speed of about 330 mph., 20 
mi. faster than the over-famous Zero. 
At some favorable levels, the 97-2 can 
muster perhaps 30 mph. in addition 
to its indicated 330. 

The other plane is the 1-45, a twin- 
motored craft that was used for re- 
connaissance last June but which now 
appears as a fighter. It is like the 
Me-110 except the engines are air- 
cooled. Neither plane is strictly new 
other than in the sense of replacing 
older planes. 

Incidentally, officers from the East- 
ern front have been sizing up the Zero 
as a Nipponese mistake. The Japs de- 
signed it, thinking this war would stress 
dog-fights like World War I. Thus 
they emphasized rapid climb for get- 
ting on top and the quick turn for get- 
ting away or cutting in. They now 
realize their mistake too late. There 
is no Jap plane in the air that consti- 
tutes any serious threat to British and 
American equipment. 

Getting back to our own Air Force, 
our P-40’s, P-39’s, and P-51’s continue 
to “do their stuff” as in times past. The 
two heavy bombers, B-17 and B-24, are 
maintaining their devastating reputa- 
tions, although the enemy, as one might 
expect, has now found ways of hurt- 
ing them more than they did at first. 
Communiques have said little or nothing, 
so far, about the two new 2,000-hp. 
fighters : Navy’s Vought-Sikorsky F 4-U 
and Army’s Republic P-47. You will 
have to wait for responsible officials to 
release news and comments on these 
two planes. 


American Air Power 

(Continued from page 115) 
for front rank position, giving Great 
Britain, France, and Italy cause for 
considerable worry. Japan was aug- 
menting her aircraft strength with 
almost frantic haste. 

Meanwhile, the United States ranked 
first in commercial aviation, first in mili- 
tary aircraft performance, and first in 
naval aviation, but as indicated above 
it was fifth in number of combat planes. 
Our program had not been set, except 
for the objective of the Baker board 
(1934-35) i.e., to attain by June, 1940, 
a balanced Army Air Corps of 2,320 
modern, serviceable airplanes, a proper’ 
complement of personnel, and to pro- 
vide an adequate number of properly 
equipped bases from which to operate. 

American Air Theories 
However, if we were short on officer 
pilots, men, and planes, there was no 
dearth of ideas. - Air power was some- 
thing big, with almost endless possibili- 
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Do Not 
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MANUFACTURERS SCREW PRODUCTS 

204 W. Hubbard Sf. Chicago 



REZNOR Unit Heaters 
Will Do It 

When pfdperly located, 
Reznor Suspended Gas Fired 
Unit Healers will heat an 
entire manufacturing plant 
economically — no cold, 
forgotten corners — every 
employee works where tem- 
peratures are RIGHT. Further- 
more, lhe Reznor system may 
be installed in less lime . . . 
saving man hours . . . requir- 
ing 89% less of vital mate- 
rials . . . and reducing in- 
stallation costs. Wrile for 
complete catalog today. 
REZNOR MANUFACTURING CO. 
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FASTER! FASTER! Speed is {indispensable to 
victory. If you can’t get your small parts when you 
need them or the way you want them, send us your 
specifications. Special nails, rivets and screws in any 
metal. Catalog on request. 

JOHN HASSALL, INC. 

126 Clay Street, Brooklyn, N. Y. 
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ties. Most of the men had been closely 
associated with 'Gen. Billy Mitchell and 
had absorbed some of the sounder prin- 
ciples of Italy’s Gen. Douliet. The air 
doctrine these leaders hammered out, 
crystallizing earlier theories and ideas, 
was based on the needs and problems 
of America. Giving attention to our 
ocean barriers and huge inland areas 
separated from potential enemies by 
thousands of miles, and with traditional 
offensive rather than defensive lighting 
spirit, they developed the long range 

The American problem (as contrasted 
with that, say, of Britain or Germany) 
was long range offshore operations un- 
der favorable weather conditions — which 
demanded sufficient altitude to fly above 
ships’ anti-aircraft fire, and on the 

precision, since a ship is a' small target 
from 20,000 ft. and up. As a part of 
this emphasis, the precision bombsight 
was developed for dagliglit operations, 
and the large bombers were to be han- 
dled by highly trained combat crews 
which included specialized bombardiers 

orations over land objectives were sub- 
ject to the same general considerations. 

The second problem was the develop- 

work with ground forces consisting of 
suitable airplanes and technique for 
fast, low-flying sweeps against specified 
targets, with heavy machine gun, can- 
non fire, and light bombs. 

A third subject for study and ex- 

with special emphasis on interception 
of enemy planes and air defense. 

In addition to the above there arose 

ing bv means of a fully developed air 
transport service, with the slogan, “All 
air force supplies by air." 

These dynamic ideas have reached a 
high measure of fruition (1) in the out- 
standing success, in many widely sepa- 
rated areas, of the Boeing B-17 Fortress 
and Consolidated B-24 Liberator high 
altitude heavy bombers, and the Sperry 
and Norden bombsight and intricate 
navigational instruments; (2) the light 
or attack bomber, of which the speedy, 
hard-hitting, versatile Dougins A-20 
Havoc is the current example; (3) the 
specialized types of fighter planes for 
Army cooperation and for interception 
of enemy planes; and (4) the amazingly 
expanded world-wide service of the Air 
Transport Command. 

Certain other general principles gov- 
erning the creation and operation of an 
air force were developed by these 
leaders, and they have been completely 
vindicated by recent events. These in- 
clude the beliefs: 

— that an air force mav be in 
( Turn to page 409)' 


ebruary, 1943 


40G 


[ ATION, Fc 


Increased Production 



with 


is the usual result! 


U P to 100% greater production, up to 
1000% longer tool life, better finishes 
on the work — these are the results ob- 
tained with Gulf Cutting Oils in plant 
after plant. 

Engineered for the production require- 
ments of today. Gulf Cutting Oils com- 
bine the best possible lubrication and 
effective cooling in the cutting and tool- 
chip contact areas. In practically every 
case, machine tool performance and work 
finish are greatly improved with these 
specially prepared cutting oils on the job. 
Improved chip quality and shape reflect 
improved cutting to experienced opera- 

Let a Gulf Lubrication Service Engi- 
neer demonstrate — in your plant — how 
Gulf Cutting Oils can help you get im- 
proved machining practice and increased 
production. 

For additional information on Gulf 
Cutting Oils, send the coupon below. 
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FROM THE SKIES ABOVE ALGIERS... 


America’s invasion forces took over airfields 
and other key points in Northern Africa in 
record time. An operation of this kind calls 
for both planes and equipment-carrying 
"chutes" in great numbers— chutes made of 
fine cottons. In addition to the priority 


"musts" for our drills, twills, duck and many 
other fabrics, our B*A*30 AIRPLANE 
CLOTH and WARWICK BALLOON 
CLOTH are available only on a priority 
basis and in accordance with the provisions 
of Conservation Orders M-197 and M-127. 


WELLINGTON SEARS COMPANY • 65 Worth Street, New York, N. Y. 
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being when war is declared, or at least 
have a framework of organization, for 
training and for procurement of air- 
craft, which immediately can be ex- 
panded on a large scale. 

— that air forces must be balanced 
compounds of at least three essential 
ingredients — airmen, air bases and air- 
planes, and that for far flung opera- 
tions a fourth is essential — air supply. 

— that Air forces are not merely 
auxiliary components of armies and 
navies, but that in addition to the ad- 
mitted importance of close cooperation 
with ground and sea units, they may 
have separate and distinct missions — 
that they may materially affect the 
ability of the enemy to wage war by 
destroying his manufacturing establish- 
ments, power, and communications. 

— that airplanes are the weapons 
of longest range and greatest mobility. 
Thus, among the important projects 
worked out by the GHQ AF are in- 
cluded the 20-ton B-17, the 35-ton B-15, 
and the 80-ton B-19. Our present heavy 
bombers, and the super-bombers just 
over the horizon, owe a tremendous debt 
to these revolutionary giants. 

— that military airplanes must be 
of varying and proper types, designed 
to carry out specific missions. There 
must be long range bombers capable of 
reaching any part of the enemy domain, 
but also medium bombers for destruc- 
tion of objectives at shorter range, and 
light bombers to work in close coopera- 
tion with the ground forces. There must 
be fighter aircraft to intercept enemy 
bombers, destroy enemy fighters in air 
combat, and gain local air supremacy 
for ground operations. There must also 
be reconnaissance aircraft for the gain- 
ing of military intelligence by observa- 
tion and by photographs, transport and 
cargo planes, and various types of 
trainers. These separate and distinct 
types must be provided in proper pro- 
portion to make a balanced air force. 

— that the production rate of 
planes turned out at the factories was 
not the final criterion as to whether our 
air forces were being properly supplied 
with military aircraft. The only planes 
which counted, as a practical matter, 
are those which are completely 
equipped, with all instruments, ammuni- 
tion, etc., and available for action. 

— that for proper defense of this 
country, advance air bases must be 
built up in such strategic areas as the 
Caribbean, the Canal Zone, and the 
Hawaiian Islands, and that Alaska is 
of primary importance in the control 
of the Pacific. This last point was given 
dramatic emphasis in the flight of Mar- 
tin B-10 bombers to Alaska in 1934 
under the leadership of Brig. Gen. 
"Hap” Arnold. 

It was this demonstration of effi- 
ciency and practicability of the low- 


ONAN ELECTRIC GENERATING PLANTS 


AIR BORNE, PORTABLE 
OR STATIONARY MODELS 

130 TYPES OF UNITS 
1/3 to 35 KW 
A.C. or D.C. 

50 to 800 
CYCLES A.C. 



The photo shows a Gasoline Driven GENERATOR SET for supply- 
ing current to Aircraft Engine Starters. Provides a source of power 
for ground testing or as a charger for batteries. Constant voltage 
generator controlled by aircraft regulator. Dolly mounted. 

Many Models of ONAN PLANTS are used by U. S. ARMY. NAVY, 
and MARINES on all World Fronts for HOSPITALS, COMMUNI- 
CATION, LIGHTING and EMERGENCY ELECTRIC POWER 


Write for Details 


D. W. ONAN & SONS 

1194 Royalston Ave. Minneapolis, Minn. 
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Sealer and Surfacer; 
Camouflage Lacquers & Enamels 
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CABLE 


Wiry Joe, long a leading 
manufacturer of replace- 
ment wire and cable for the automotive 
industry, is also an important source of 
supply for electric wire and cable for 
the aviation industry. 

The Wiry Joe "Aviation" line covers 
every need — starter cable, high-tension 
cable, primary cable — original or re- 
placement. Wiry Joe also manufactures 
welding cable. 

Every Wiry Joe "Aviation" cable is 
a quality cable, built to meet army and 
navy specifications, and produced 
under the Dostam Method of manufac- 
ture for high efficiency, long life, de- 
pendability and uniformity. 

Inquiries concerning wire or cable 
for any type of service will be promptly 


AVIATION CABLE 

THE CRESCENT COMPANY 


Two-Conductor Cable 



wing: all-metal multi-engine bomber for 
long distance operations which led to 
the development of the B-17, onr 
primary offensive weapon in 1942-43. 

Bomber Pioneers 

We have noted some of the air olli- 

thc long range bomber, Gens. Arnold, 
Andrews, Emmons, and Col. ICnerr. 
Who are some of the others and where 
arc they now? Notable are: 

Maj. Gen. Lewis H. Brereton, com- 
mander of the Ninth Air Force, Middle 
East, under the over-all command of 
Lient. Gen. Frank M. Andrews, who 
was transferred to this command at 
the time of the North African coup: 
Maj. Gen. Ira C. Eaker, chief of the 
Bomber command, European theater; 
Lieut. Gen. George C. Kenney, air chief 
under Gen. MacArthur (Gen. Kenney 
was in charge of G-3, Operations, on 
the GHQ AF staff, and is regarded as 
one of our outstanding air strategists) ; 
Maj. Gen. Follctt Bradley, now in Rus- 
sia, who headed G-2, Intelligence; Maj. 
Gen. Joseph McXamey, General Mar- 
shall's Deputy Chief of Staff, who was 
in charge of G-4, Supplies and Prop- 
erty; Maj. Gen. Robert Olds who had 
charge of the development of combat 
crews to operate the B-17’s as fast as 
they became available in 1937-38 (it is 
more than interesting to note that as 
commanding general of the Second Air 

tinning this vital task, officiallv termed 
“operational training”): Maj. Gen. 

Willis Hale, chief of the Seventh Air 


Hau 


ms; Brig. Gen. Caleb 
V. Haynes, chief of the India Air Task 
Force, Tenth Air Force; and Maj. Gen. 
Harold L. George (“Bombardment 
George”), commanding general, Air 
Transport Command. 

the Fining Fort rentes, such as the good- 
will trips to South America, non-stop 
flights to inspect progress of the air 
defense bases in Puerto Rico, Canal 
Zone, etc., the big ships were usually 
piloted by Haynes, Olds, or George 
(then majors or colonels). The group 
of about a dozen long range bombard- 
ment specialists, plus a couple of fighter 
experts we shall name later, are the 
ones placed by the Army General Staff 
in the most strategic spots to blast the 

Another of these pioneers was Brig. 
Gen. Walter Eubank, commander of the 
19th Bombardnu 




c first y 


unbeliev- 
able. (He is now director of Bombard- 
ment, Air Staff, Washington.) 

His group flew B-17’s across the 
Pacific during the autumn of 1941 in 
( Turn to page 413) 
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SALES CURVES 
ARE BEING 
PLOTTED . . . 


THESE CHARTS SHOW 
ESTIMATED PARTICI- 
PATION IN PAYROLL 
SAVINGS PLANS FOR 
WAR SAVINGS 

BONDS (Members of 
Armed Forces Included 
Starling August 194 2) 


There is more to these charts than meets the eye. 
Not seen, but clearly projected into the future, is 
the sales curve of tomorrow. Here is the thrilling 
story of over 25,000,000 American workers who 
are today voluntarily saving close to FOUR AND 
A HALF BILLION DOLLARS per year in War 
Bonds through the Payroll Savings Plan. 

Think what this money will buy in the way of guns 
and tanks and planes for Victory today — and 
mountains of brand new consumer goods tomorrow. 
Remember, too, that War Bond money grows 
in value every year it is saved, until at maturity 
it returns $4 for every S3 invested! 


STUDY THEM WITH AN EYE TO THE FUTURE! 

Here indeed is a solid foundation for the peace 


business that will follow victory. At the s: 
it is a real tribute to the voluntary American way 
of meeting emergencies that has seen us through 
every crisis in our history. 

But there is still more to be done. As our armed 
forces continue to press the attack in all quarters of 
the globe, as war costs mount, so must the record 
of our savings keep pace. 

Clearly, on charts like these, tomorrow's Victory 
— and tomorrow's sales curves — are being plotted 
today by 50,000,000 Americans who now hold 
WAR BONDS. 



War Savings Bonds 


tribution to America 
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STAYNEW PIPE LINE FILTERS KEEP AIR- 
POWERED TOOLS WORKING SMOOTHLY 



On compressed air lines, Staynew Fil- 
ters prevent the passage of dust, dirt, 
rust, pipe scale, and condensed mois- 
ture. Solid matter causes clogging and 
loss of power in air-powered tools; 
water washes away lubrication or 
freezes such tools; both solid matter 
and water may cause delays and waste 
at other points. 

Remove Sediment from Liquids 


On liquid lines, Staynew Filters assure 
clean water, coolants; fuel, lubricat- 
ing and other industrial oils; many 
special liquids. 


Eliminate Hazard of Oil and Moisture in 
Automatic Controls 

Many special pipe line filters available, including 
new “super” filter for the removal of traces of oil 
and moisture from lines to air-operated control 
instruments. 


STAYNEW VENTILATION FILTERS UP WORK- 
ER PRODUCTION, REDUCE BUILDING CARE 

Staynew Ventilation Filters guar- 
antee delivery of clean, dust-free 
air, reducing cost of building main- 
tenance, adding to efficiency of 
employees, eliminating health and 
accident hazards and preventing 
waste in many operations and 
processes. Automatic and Panel 
types, including fire-resistant con- 
structions and media. 



Exclusive 

RADIAL FIN CONSTRUCTION 

Permits high ratio of filtering area 
to space occupied. Back pressure 
is thus relatively low with minimum 
servicing. It is long-wearing and 
presents no broad, flat surfaces to 
break down under destructive 


HAVE YOU A FILTER PROBLEM? 


STAYNEW INTAKE FILTERS MAINTAIN 
EFFICIENCY OF ENGINES AND COMPRESSORS 


Staynew Intake Filters prevent 
the suction of dust into engine 
and compressor cylinders. Dust 
scores cylinder walls, clogs valves, 
causes excessive carbon forma- 
tion, wears reciprocating parts. 
Users report important reduction 
in upkeep, continuous efficiency. 
Complete range of sizes; models 
include SILENCER - FILTERS. 



Special Aircraft Filters Designed 
\ ? / by Staynew Engineers 

. ' * "// The broad experience of Staynew 
(KJ r, engineers is proving invaluable to 
aircraft manufacturers and designers. 
This experience, product of more than 
two decades devoted exclusively to fil- 
ter manufacture, is yours for the asking. 

COMPLETE CATALOG 
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order to build up our strength in the 
Philippines. The last of them left 
March Field on Dec. 6, arrived at 
Hickam Field on the 7th, then flew on 
to Clark Field, P. I. Those who re- 
mained after the attack there (fifth 
columnists having destroyed the aircraft 
warning system) operated for a time 
from Mindanao, then flew to Java, and 
later to Australia, one squadron operat- 
ing as reconnaissance and three as bom- 
bardment Heavy raids were carried 
out against Rabaul, Lae, Salamau, and 
other targets in the Solomons and New 
Guinea, participating in the battles of 
the Coral Sea, Milne Bay, and the 
Solomons sea battles. 

These air shock troops include many 
of our Pacific heroes such as Colin 
Kelly, “Shorty” Wheless (75-mi. battle 
with 18 Zeros), Alvin Mueller (brought 
back B-17 with 1400 holes), etc. The 
group has been cited three times by 
Sec. Stimson, and more than 1,000 
medals have been awarded to the dead 
and living of the 19th. 

In their engagements, the lessons 
hammered out at Langley Field re- 
ceived their baptism of fire and were 
fully vindicated. As a testimony to the 
value of close team work in heavy 
bombing operations, Gen. Eubank 
states that if a couple of bombers with 
highly trained crews were sent on a 
mission, and eight or more with green 
crews on a similar chore, the results 
would be about equal. Gen. Eubank, 
by the way, often accompanied his men 
on these raids, and on one occasion, 
after three narrow escapes from Jap 
Zero bullets, he remarked, “I am begin- 
ning to believe these so-an-so’s of Jap 
pilots don't like me!” Another tenet of 
American air doctrine — the generals 
lead their men, rather than send them. 
Exemplary, too, are Brig. Gen. Ken 
Walker (“Get the hell back in line”) 
in New Guinea, Brig. Gen. Ira Eaker 
in the daylight Fortress raids over 
Europe, Maj. Gen. “Looie” Brereton, 
Maj. Gen. Jimmy Doolittle, ete. 

Fortresses in the Pacific 

The intrepid 19th Bombardment 
Group started off with B-17C's and 
D’s, and the speed and ruggedness of 
these big B's got them through many a 
tough spot. But when they and others 
began getting the B-17E’s and F’s, with 
two of those wicked 50-calibre high 
velocity guns in the tail, the fun really 
began. Another point in American air 
doctrine was proved to the hilt — the 
heavy bomber, on account of its long 
range, must be capable of self-defense, 
because of the impossibility of fighter 
planes going all the way with them for 
protection. The Fortresses shot Jap 
Zeros out of the skies by the score. 

Before leaving the Pacific theater, it 
might be well to point out something 



POWER-Motor develops 1 .4 h.p. ol 1000 p.s.i. inlet pressure. Weight 
of only 48 ounces ond compact design eliminate needless bulk. 
DAMAGE-FREE— Stalling couses no domoge to motor, permitting use 
of stops to eliminate flap or door overtravel. DIRECT-REVERSIBLE 

ADAPTABtE— Available with either flange or foot mounting for all 
installations. (Foot mounting illustrated) 


ized^^sonTare^nv^t'ed^o consuh^tiTefarke engineers 
concerning hydraulic motors and similar equipment for 
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Template duplications made by our contact 
duplicating method, on 18 gauge auto body steel. 
Drawing lines and details etched or indented on 
practically indestructible surface. Will stand 
hardest shop wear and abuse. We duplicate ac- 
curately from scribed master templates, photo- 
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that is often overlooked in regard to 
high level bombing at sea. Depending 
on the size of the bomb, it takes from 
30 to 30 sec. for a bomb to drop from 
20,000 ft. If a single bomber is over- 
head, it is entirely possible (hat a fast 
ship could maneuver sufficiently in that 
brief space of time to evade the bomb. 
However — and this has been particu- 
larly true since August, when substan- 
tial reinforcements of the latest Fortress 
models have been available in the south- 
west Pacific — such bombing almost 
always is done in a close pattern by 
from 12 to 18 aircraft, and in these 
circumstances such evasion becomes im- 
possible. 

On the other hand, the weather and 
other considerations frequently make 
such high altitude work impracticable, 
and during the past few months, more 
and more it has been found that both 
heavy bombers (Fortresses and Libera- 
tors) and medium bombers (B-25 
Mitchells and B-20 Marauders) have 
been slipping down to 1,500 feet and 
even lower to get in their deadly work. 

This seems as good a spot as any- 
where to mention U. S. Naval Aviation, 
generally conceded to be tops in all the 
world. Navy planes, including patrol 
bombers, scouts, torpedo bombers, dive 
bombers, and fighters, are without rivals 
anywhere, and Navy training and op- 
erating techniques are among the finest. 

Reversing Opinions 

In the European theater, the For- 
tresses had to overcome the handicap 
of a well-settled conviction held for 
years in both England and Germany 
and largely supported by their own ex- 
periences in daylight bombing— that no 
multi-engined plane could hope to stand 
against the small short-ranged, single- 
engined fighter, the so called “Queen of 
the Air." It was feared that our heavy 
bombers, both Fortress and Liberator 
models, would prove no match for the 
fast, maneuverable Focke-Wulf 190's 
and Me-109F's and G's, or for the very 
heavy flak encountered over enemy- 
occupied Europe. 

Two factors were overlooked. First 
the effectiveness of our 50-calibre guns 
from all angles, many of them from 
power-operated turrets, as compared 
with the lighter 303-calibre guns carried 
by the British heavies, the Stirling, 
Lancaster, and Halifax. Second, the 
fact that in operating by daylight they 
could bomb from great heights with a 
precision bomb-sight and therefore avoid 
ninch of the anti-aircraft fire which 
night bombers encounter because they 
come in lower to sight their targets. 

The remarkable success of the day- 
light raids from the start of the cam- 
paign in August, with scores of the 
best Luftwaffe pilots and planes shot 

( Turn to page 417) 



A SPECIAL HEAD 

was required to design this job 
in the way we did it. We had 
to have precision and uniformi- 

minimum of material. It is a 
good job — serves its purpose 
perfectly. The same heads 
which handled this production 
problem are waiting to go to 
work for you, if you want ma- 
chine screws — or fastenings 
in standard or special design 
and all types of heads. Also 
plastic insets and similar items. 

If you haven't our catalog — 
please write for it. 
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T he bad gremlins have gotten 
themselves talked about so much 
you hardly hear about us good grem- 
lins. Let us tell you: 

We’re the gremlins that stretch 
the last few gallons in your reserve 
tank so you can just make the land- 
ing field. 

We’re the gremlins that give your 
engine a little extra bit of soup to 
pull you out of a Jerry’s line of fire. 

We’re the gremlins that get under 
your wings and lift you over the tree- 
tops when you run out of airport. 

We’re the gremlins that make one 
engine do the work of two when a 
bit of ack-ack washes out a motor 
over Naziland. 

We’re the gremlins that stave off 
a stall when your student hangs the 
plans on its prop. 


We’re the gremlins that keep you 
in the air when the bad gremlins put 
ice on your wings. 

We’re the gremlins that take you 
upstairs to get a son of the rising sun 
before he lays an egg on your flat-top. 

We’re the gremlins that hoist you 
over mountain peaks that stray from 
their moorings and suddenly rise up 
before you on dark nights. 

Yes — we’re the good little 
gremlins. And we really exist 
... as the little drops of Ethyl 
fluid that boost the octane num- 
ber of every gallon of U.S. tac- 
tical, or "fighting grade,” avia- 
tion fuel. 

High-octane aviation fuel is an 
important factor in the design 
and operation of warplanes. It 
is a complex mixture of special 


high-octane components refined from 
petroleum and further stepped up 
with a generous portion of Ethyl anti- 
knock fluid. The peacetime research 
and development work of American 
petroleum refiners are today paying 
off by enabling them to supply our 
airmen with vast quantities of high- 
octane fighting fuels — fuels which 
are now helping to speed Victory. 



ETHYL CORPORATION 

Chrysler Building, New York City 

Manufacturers of Ethyl fluid, used by oil refiners to i 
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add new blastin 


g power 


and range 
mock-up 
three years 


to the battle fleet. From 
design based on twenty- 
of Navy dive bombing 


experience, Brewster Buccaneers are built to blast the way to vic- 
tory. Brewster and other Navy blasters roll from production lines 




night and day to 
strike with in- 
creasing fury 

at the enemies of democracy * 
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out of the air at negligible cost to us, 
and with the smashing of railroad 
centers, shipping yards, war factories, 
airdromes, and other military objectives 
in Axis territory, bears witness to the 
potency of precision bombing by day- 
light. It has been reliably reported 
that the unexpected success of our 
heavy bombers in precision daylight 
operations (“where every bomb counted 
heavily”) was the cause of a drastic 
“re-sorting of basic ideas on air war- 
fare which have stood firm since the 
infancy of flying.” It is noteworthy 
that frequent and highly successful day- 
light raids by Britain’s ace heavy 
bomber, the Lancaster, have been car- 
ried out since early October. 

High ranking British air officials 
have also stated their admiration for 
the strategic uses to which our air 
power was being put in the difficult 
Pacific theater, particularly in such 
well-planned raids ns those by Gen. 
Roycc on the Philippines from Aus- 
tralia, and by Gen. Doolittle on Tokyo. 

The arrival of a flock of B-24 
Liberators in the Middle East, and their 
effective use in long range operations 
by Gen. Brereton’s Bomber Command 
during July, constitutes a turning point 
in the desert warfare, and taken to- 
gether with another type of aviation 
about to be described, may be regarded 
as a major factor in clearing the Afrika 
Korps out of Egypt, Smashing raids 
were carried out. resulting in heavy 
damage to Axis docks and shipping at 
Tobruk, Bengasi, in Libya, Crete, and 
Greece. Because of the activity of these 
long range bombers a corridor by sea 
and air, hitherto out of range of avail- 
able RAP medium bombers, was all 
but closed, and Rommel’s supply cut. 

If and when all of North Africa be- 
comes a great air base on the south, as 
Britain is on the west and Russia may 
on the cast, the way will he prepared 
for devastating blows against the “soft 
side” of Europe. 

Final installment of Maj. Silsbee's 
article , to appear in next month’s 
Aviation, will cover elements of attack 
bombing, ground cooperation, inter- 
ception, and transport, as developed by 
the United States Army. 


Postwar Transport 

( Continued from page 118) 

derstanding of, and experience with, 
those means of transport that are of 
necessity confined and limited to land 
or to water. In contrast, we have 
little more than about thirty years’ ex- 
On the one hand, countless generations 
— on the other, less than half of one 
century. 


Yet no other form of transportation 
ever achieved so much progress in so 
few years as has aviation. It has ex- 
plored and conquered a new world, a 
world much larger than all of the lands 
and waters it covers. Consequently, I 
do not believe the answer to the ques- 
tion is to be found without first de- 
termining our status in the air. We 
had to decide how to utilize gunpowder 
before we gave up bows and arrows. 
It is not a question of what any 
single form of transportation is capa- 
ble of, by itself. It is a question of 
what effect the most efficient use of air 
can have upon all other forms of trans- 
portation — of how aviation can change 
the integrated function and value of 
all surface methods. 

Surfaec methods are limited to 
dimensions. Trains can only go where 
tracks go on land; automobiles mostly 
go where there are paved highways; 
ships travel only where there is water. 
Because air is everywhere (an ele- 
mentary fact that we believe requires 
constant repetition) the air-realm 
cents the greatest transportation po- 
tentials in the history of mankind. 

If this premise be sound, then air 
now the dominant realm for transporta- 
tion. Thus we are faced with the 
need to do first things first; To deter- 
mine how much we may capitalize the 
advantages of air. It is up to the 
American people whether we make air 
transportation the dominant form of 
transportation. 

The correct approach to the postwar 
transportation problem, we believe, be- 
gins with a vigorous, forthright, and 
intellectually honest revamping of i 
tnries-old habits of thinking. 

First, we must understand air — what 
it is, where it is, what possibilities for 
benefit it offers if we utilize it, 
what dangers its use by others 
mean. Only then can we determine 
how best to profit from this great 

Proof that this is no easy assign- 


ment is found in the record of the slow 
acceptance of aviation by people every- 
where. Today, it is also evident in 
every war bulletin and in the contro- 
versies such as that about battleships 
versus warplanes. War, not public 
demand, caused our great production 
expansion* If we do not seek to un- 
derstand air, then our minds are out of 
focus on the postwar transportation 
problem in its entirety, and we are 
disqualified as competent planners for 
the future. 

Scientists tell us that every individual 
has two brains; One, the innate brain, 
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STORAGE EQUIPMENT 




CABINETS 

Tool and Storage 


As the conservation substitutes for 
Penco Steel Equipment, Penco Wood 
Lockers, Shelving and Cabinets will 
meet your current needs for adequate 



Penn Metal Corporation 
of Penna. 




AIRCRAFT 

PLYWOOD 

Available for Immediate Shipment 



Large Slocks ot Standard and Odd Sizes carried in our 
shipment same day order is received. Made in accord. 
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/lvwooo 6) Veneer 


1721 Elston Avenue 
CHICAGO, ILLINOIS 
Phone: ARMitege 7100 


Chicago Warehouse tor 
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e storage tank of an Aqua System t 








fully mod 
airport fuelin 


PILOT AND CREW deserve the clean, dry, extra-power aviation fuel that AQUA insures. • Evaporation 
of the gasoline in storage is eliminated . . . AQUA preserves the volatile, high-octane constituents and 
delivers them to the airplane tank full-strength. • New standards of safety are introduced . . . explosions 
prevented . . . fewer hazards from fire, flood, or violent concussions. • Here, then, are vital reasons why 
the Aqua Flotation System is used so extensively by Army, Navy and Coast Guard airbases — an d by 
a group of important commercial airports. Get the whole remarkable engineering story. 






Products for the Aviation Industry 

S INCE the ’90s, the highest tribute to the reputation of Zapon Division and Zapon-Keratol Division 
has been the continued friendship of the thousands of customers whose good will we have earned 
through the years. Unremitting Zapon research, cooperation and understanding of customers’ problems 
have characterized our relations. For the future, Zapon combines with all Atlas in development of finishes 
and coated fabrics for the aviation industry. 

ZAPON INDUSTRIAL FINISH ES a wide range of uses and fully meet both 

Government and industrial specifications. Lacquers, enamels, syn- 
thetic enamels, novelty finishes — Zapon has developed coatings 
for every industrial requirement. The most exacting finishing prob- 
lems have been a challenge. Today, we are busy with finishes for 
military aviation and other war needs. Yet even now we see in many 
new Zapon developments promising materials for post war uses. 


ZAPON-KERATOL COATED FABRICS have long enjoyed a reputation of the 

highest quality for seating and wall covering. Sturdy, long wear- 
ing, resistant to flexing and ageing, they combine function with 
beauty. Their color, finishes, designs and grains have appealed to 
a long list of designers, decorators and upholsterers. Though these 
facilities are now turned to the production of needed war materials, 
our skill and our new developments in manufacturing coated fab- 
rics promise remarkable new materials after the war. New resins 
for example may revolutionize present manufacturing practice. 




1 NDUSTRIAL 

FINISHES 

COATED FABRICS 

ZAPON DIVISION 

ZAPON-KERATOL DIVISION 

ATLAS POWDER 

COMPANY 

ATLAS POWDER COMPANY 

STAMFORD, CONN. . 

NO. CHICAGO, ILL. 

STAMFORD . CONN. 
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reiterate) upon the fact that air is 
everywhere. It is the same every- 
where, and wherever there is air, air- 
planes can travel. That means the 
proximity of places and peoples as- 
sumes a new meaning — be those places 
in our own states or in near or distant 
foreign lands. 

Like it or not, air does physically 
unite all human beings on earth into a 
group of close neighbors. 

It is not a question of what aircraft 
are capable of doing, either those we 
now have in the air or on the drawing 
hoards. We see no limit. We believe 
that, sooner or later, far more things 
that are now being transported by 
surface means, will also he transported 
by air . . . quicker . . . and cheaper. 
A short time back we heard very little 
about cargo planes, but today they are 
accepted and are nn important factor 
in air transportation planning. 

The only question, in our opinion, is 
what Americans want aviation to do 
for them. The real ponderable in this 
problem is in the minds of men, not in 
our engineering genius, not in our 
aerodynamic experience, not in our pro- 
duction or operation capacity. 

I make no specific predictions for 
the expansion of airlines in the post- 
war period. I do not claim that we 
will be transporting coal and iron and 
wheat by air ships, but I am satisfied 
that in the very' near future — by the 
advent of peace, at the latest — air 
transportation will be hard pressed to 
meet the demands put upon it for 
vastly increased transportation of 
passengers, mail, express, and cargo. 
With hundreds of thousands of our 
expert flyers relieved from war, w’ith 
millions of other skilled personnel avail- 
able, with tens of millions of our peo- 
ple definitely ainninded, to say noth- 
ing of the manufacturing and en- 
gineering capacity clamoring for a 
chance to meet the new challenge of 
the air, one would indeed be stupid to 
underestimate the future battle for busi- 
ness which I believe will be waged in 


the air. International competition in 
the trade routes of the air will surely 
eclipse all previous international ocean- 
going competition. 

Recently, a business man who regu- 
larly travels by air said, ‘‘Consider this 
pencil in my hand as a postwar trans- 
port plane. We assume that it is larger 
and faster than any in service for do- 
mestic airlines at present- Now, what 
troubles me is this: When I think of 
how much such a single plane of its 
enormous pay load capacity and high 
speed is capable of transporting, I 
wonder whether we shall need all of the 
capacity of our war-expanded airplane 
factories after the war.” 

The reply he received cited a hypo- 
thetical livery-stable man who could 
have said years ago : ‘‘In my hand I 
hold a lead pencil. Let us imagine that 
it is a horseless carriage. When I con- 
sider how much one automobile is capa- 
ble of doing, will we need a large auto- 
motive industry I” 

The moral, obviously, is that the au- 
tomobile did not primarily replace the 
horse. It made possible new trans- 
portation radii and new transportation 
efficiency. It increased transportation 
infinitely beyond the utmost of horse- 
drawn vehicles. So it is with the air- 
plane. It does not “replace” surface 
methods, it supersedes them. It makes 
possible what is impossible for surface 
types. Therefore, much of the con- 
temporary controversies about airplanes 
are founded on a false premise of com- 
parisons. 

If you are asked, “What do you 
think the future is for railroads on 
land, or for ships on oceans?” counter 
with this question : “What do you think 
is the future of aviation in the ocean- 
of-air?” In ratio, as you envision, and 
want, aviation, yon will have it. Once 
we do have it, in the fullest measure 
that constitutes good business, then all 
surface methods icill automtiticallg fit 
into their relative and valuable places, 
“functioning as an integral part of the 
( Turn to page 422) 
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grease? No 

Any sliding contacts? No 

supply7 No 


Write today tor complete details 
of this precision instrument and 
its accompanying Wind Direc- 
tion Indicator. 

241 Fairfield Ave. 

UPPER DARBY. PA. 
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whole system ” of American postwar 
transportation. 

Let us not “set the cart before the 
horse”. It is unproductive to try to 
measure the potentials of universal air 
by the limitations of surface-bound 
foot-rules. Especially lct„us immedi- 
ately face the need for the United States 
already to be dominant in the air when 
our Allies shall sit around the peace 
table with .ns. It is obvious that noth- 
ing is more necessary to our postwar 
transportation than the strengthening 
and developing of our facilities in the 
air both now and in the future. I firmly 
believe that the major victor in the 
peace will be he who goes into those 
conferences with the strongest position 
in air transportation. 


Financial Outlook 

(Continued from page 116) 

The provision was to apply to all 
new contracts and to all open contracts 
upon which final payment had not been 
made, and there were other clauses 
to put teeth into the provisions, such 
as measures to withhold payments if 
profits were excessive, to bring action 
in appropriate courts, and to impose 
fines and prison sentences for wilfully 
failing to furnish data or for supply- 


ing false and misleading information. 

At the outset, this section was alarm- 
ing to the aircraft manufacturers. It 
was feared that this measure would 
consume lime and energies that should 
more appropriately be directed towards 
the production lines. But some of those 
in the industry considered Public Law 

a means of avoiding the potential stig- 
ma of profiteering. 

As Aviation has repeatedly indi- 
cated throughout the past year, many 
aircraft contractors cut prices volun- 
tarily once they found their estimates 
of costs had been too high and an ac- 
tual base was established for existing 
price schedules. For an industry that 
barely existed then was suddenly called 
upon to accomplish a “miracle of pro- 
duction,” there were no previous guides 
as to what unit costs would amount to 
under volume output conditions. Once 
these new cost standards were estab- 
lished, rebates were made voluntarily, 
before the passing of the law. 

The military services have also been 
pleased with the workings of the rene- 
gotiation processes. While it is difficult 
to segregate savings on aircraft con- 
tracts, an overall estimate is available 
for the entire war production program 
and it gives an indication of the rebates 
returned by the aircraft builders. 


Maurice Karker, chairman of the War 
Department’s Price Adjustment Board, 
has announced that as of Jan. 1, 1943, 
the savings through renegotiation of 
contracts amounted to $1,000,000,000. 
The Ahiyv Department's Price Adjust- 
ment Board estimates that on Oct. 31 
it had obtained or was negotiating re- 
funds and price reductions of $468,- 
000,000 before taxes, while additional 
price reductions of about $100,000,000 
had been made voluntarily in anticipa- 
tion of renegotiations. 

Adding these savings, with estimates 
for other voluntary and renegotiated 
refunds of the other procurement agen- 
cies and the Army, it appeal's safe to 
say that up to the present time the 
cost of the war has been reduced by 
at least $2,500,000,000 before and since 
Public Law 528 was enacted. 

Mr. Karker recalls that “few pieces 
of legislation have aroused such a furor 
in business circles. The law was 
attacked as an invasion of fundamen- 
tal rights. It was described as the 
legalising of “welshing” and a high- 
handed repudiation of obligations en- 
tered into in good faith.” 

Happily, this did not work out in 
this expected manner. Instead of re- 
capturing past profits as a steady diet, 
the renegotiation process is becoming 
concerned with forward pricing. 
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in the repeated successes of * Allied paratroopers. 
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■ HE Army - Navy "E" Award which has been 
conferred upon the Pioneer Parachute Company is 
a tribute to the patriotic spirit of our employees and 
the cooperation of our subcontractors and suppliers, 
whose efforts have enabled us to achieve 
new production records. And we acknowl- 
edge also, with sincere thanks, the patience 
of our loyal customers who have uncom- 
plainingly deferred their civilian needs to 
the interest of the war effort. 


PIONEER PARACHUTE COMPANY, INC. 

MANCHESTER q CONNECTICUT 
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against Vibration, Varying Pressures and Extreme Temperature Changes 

WEATHERHEAD FLEXIBLE HOSE 


B UILT lo meet the toughest service 
demands, Wealherhead High, Medi- 
um, and Low Pressure Flexible Hydraulic 
Hose assemblies keep hydraulic forces 
flowing to vital mechanisms on every 
type of military and commercial plane. 
Withstanding heat, cold, vibration, strain, 
and varying pulsations of pressure, 
Wealherhead assemblies are used for 
fuel lines, oil lines, instrument lines. 


and hydraulic applications of all kinds. 
Prime contracts with the Army, Navy, 
Marines, and Coast Guard are evidence 
of the reliability of Wealherhead. 

Other Wealherhead airplane accessories 
include Dural Tube and Pipe Fittings; 
Vacuum Selector and Check Valves; Hy- 
•draulic Check Valves; and Hydraulic Ac- 
tuating Cylinders. All are manufactured 
to Air Corps, Navy, or "AN" specifications. 


THE WEATHERHEAD CO., Main Office: Cleveland, Ohio 

Branch Offices — Detroit, Los Angeles, New York, St. louis 




AVIATION'S NEW RIGHT HAND 


Denison Burst Test Stand for de- 
termining burst pressures of de- 
vices in hydraulic systems. 


Denison electric-motor driven 
HydrOILic Test Stand for 
testing aircraft hydraulic sys- 
tems using up to 1500 pound 
pressures. A similar unit, for 
3,000 pound pressures, is also 
available. Self-contained res- 
ervoir, accumulator, and valve 
control provide for testing 
and adjusting individual 
units of the system. Twin oil 
filters, with individual selec- 
tor valveB, are provided. 


im- 
portable Spark Plug Test Stand 
for field use, providing a man- 
ual mechanical means of sub- 
jecting spark plugs to high 
pressures so that electrical per- 
formance can bo checked by an 
auxiliary unit. 


In plants all over the 
country, Denison products 
are helping turn out war 
materiel. HydrOILic 
Presses are assembling 
critical parts . . . HydrOILic 
Valves and Controls are op- 
erating important equip- 
ment . . . HydrOILic test 
units are assuring safe, effi- 
cient operation of aircraft. 

From these illustrations 
you’ll see why HydrOILics 
has become the Aviation 
Industry’s New Right 
Hand. The work of Deni- 
son engineers has opened a 
new range of applications 
for oil hydraulics, made it 
a better, faster, and more 
economical way of solving 
new problems and improv- 
ing old methods. 


HydrOILic Spark Plug Teat 
Staud, for testing aircraft 
spark plugs in conjunction 
with an auxiliary aviation ig- 
nition tester. Plugs are sub- 
jected to selected pressure and 
high voltage. Automatic con- 
trol assures voltage passing 
through the plug only when 
predetermined pressure is 
reached, and while readings 


distributor valves and feathering action of Hydro- 
>edal collar and pressure indicator. With dome 
in, blade angle, and seal-leaks under high pressures. 


Hydromatie Propeller Test Stand, for testing 
matic Propellers. Valves are checked by a sp 
installed, tests can be made for feathering actio: 


Denison HydrOILic Packing 
Test unit, for testing air- 
craft hydraulic packings. 
Static pressure tests, and life 
tests at selected pressures,! 1 
can be conducted with this l 
unit. The companion unit, 
at left, provides for packing 
tests under controlled tem- 
perature conditions ranging 
from sub-zero to 165° F. 


Magneto Test Stand, for testing air- 
plane magnetos at speeds from 51) 
to 6500 r.p.m. Tests can be made 
at room temperature or, under the 
dome, at various conditions of heat, 
humidity, and altitude. Coming-in 
speeds, insulation, sparking, flash- 
over, voltage-constancy, and shunt- 
ing resistance can be tested. Oper- 
ating temperature of the stand can 
be controlled for making life tests. 
A similar portable magneto test 
stand, without altitude equipment, 
is available for maintenance service. 


<IU DENISON 


ENGINEERING COMPANY 
1166 DUBLIN ROAD 
COLUMBUS OHIO 


Denison Aircraft Fuel Transfer 
Valve, used for manual selection 
of fuel flow from fuel tanks. 
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CONTROL 

FOR ENGINE 
TEST CELLS 

• 


Transmits oscillating 
motion . . . without 
mechanical linkage 

• The mechanical advantages built into 
this type 550 Remote Hydraulic Control 

|| BBS 

controlling throttle position and mixture. 
The engine is remotely controlled from the 
test boards without mechanical linkage. 

Receiver eon be installed above or be- 
low Sender. 

Type 550 has positive hydraulic power in 
both directions ... no springs ... no cups 
... no pistons. It transmits the total force 
applied to the control lever. Pneumatic 
brake locks it firmly in any position. 

performance^of ^tMs^utstanding Mountin 9 bracket on Receiver con be 
development in Remote Hydraulic yen'ence in installing. ,<>n * 

Control for engine test cells. No 


^ \ 


A. W. CASH COMPANY 
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Four Good Reasons for Standardizing 
on These Micro Switch Actuator Brackets 


Designed to Carry the Air Corps Approved Type R-31 Micro Switch... 

For Complete Details of This Switch, Refer to Our Aircraft Catalog No. 70 

no deviation permit os they ore to accommodate the Type R-31 cosier installation of tho Typo Type R-31 Aircraft Micro Switch 
considered a part of the aircraft. Aircraft Micro Switch. . R-31 Aircraft Micro Switch. easy without disturbing bracket. 


ThisnewTypeM-B 
skeleton bracket 

complete with over- 

is interchangeable 
with Army switches 
A-l and A-2. Weighs only .128 lb.; .02 
lb. less than Army switches A-l or A-2. 
The plunger on this bracket has a defi- 
nitely controlled pre-travel and over- 
travel — a total of 'A". The Type R-31 
Aircraft Micro Switch is sturdily sup- 
ported in this skeletonized bracket by 
flush headed screws with lockwashers. 
The mounting holes in the top of the 
bracket are on standard 1'%" centers and 
accept No. 6-32 bolts. 

The Type M series 
of panel mounting 
brackets offer three 
lengths of threaded 
stems for easy posi- 
tioning by hex nuts 
and lockwashers. 
Switch operation takes place in the first 
Jfs" of plunger travel. Over-travel M* or 





lease is a sturdy 

ator for Type R-31 
Aircraft Micro 
Switch. Two thru- 
bolts make replacc- 



TheTypeH series of aluminum housings, 
one of which is illustrated here, are com- 
be sealed against splash, dirt and oil. It 
is fitted with "A-N” outlet fittings, either 
straight or adjustable, 45 degrees. The 
plunger over-travel beyond the point of 
switch operation is 
M” on the Type H 
and VA' on the 
Type H03. The 
Type R-31 Micro 
Switch is easily in- 
stalled on two 
mounting pins 
within the housing. 




MICRO QfrjC SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation 
Branches; 43 E. Ohio St., Chicago - 11 Park Place, New York City - Sales and Engineering Offices: Boston 


. Hartford • Los Angeles 
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ONE OF THE 

GREAT ADVANTAGES OF 

SYNTHETIC RUBBER 

ASK the tanker crewmen who have 
drifted for days on the sea in a 
little rubber boat . . . sloppy with the 
oil that rots rubber. They can testify 
to the practical value of the oil-resist- 
ant synthetic rubber that coats the 
fabric of such boats. 

Ask the fighter pilot to whom syn- 
thetic rubber' means fuel tanks that 
seal their own bullet wounds, leak- 
proof fuel pumps, oil lines and hy- 
draulic systems.' He: understands the 
importance of oil-resistant synthetic 
rubber, for his life depends upon it. 

Of all the special qualities, such as 
resistance to heat, abrasion, compres- 
sion-set and sub-zero cold, that 16 
years of development work enable us 
to give Hycar synthetic rubbers, re- 
sistance to the deadly deteriorating 
effects of petroleum products is one 
of the most valuable. 
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Delco-Remy 

Aircraft Electrical Equipment 


Today, it is in the back of some designer’s mind as he works on 
problems of bomb-load, fire-power and combat maneuverability. 
In the days that follow Victory, it will take shape as a light plane 
produced in quantity to meet the civilian needs of men now 
serving in the air forces. <1 The convenience and dependability 
of Delco-Remy starting, lighting and ignition will be a feature of 
tomorrow’s private planes, while larger Delco-Remy electrical units, 
now built to meet the requirements of medium and heavy bombers, 
will serve on commercial planes. More than half of Delco-Remy ’s 
facilities are engaged in the manufacture of precision aircraft 
parts, electrical units and other products for the aviation industry. 


DELCO-REMY 
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A BETTERMENT . . . 

J\fet a ffuSbtitule 

The 1943 Scouting Plane is more than a substitute for 
the Observation Balloon of 1860. 

The Scouting Plane is an advancement ... a 
BETTERMENT! 

And likewise . ; . CONTINENTAL- DIAMOND 
NON-metallics are not substitute materials for cor- 
rosive, weighty, costly, and now hard-to-get materials. 
C-D NON-metallics possess unique characteristic com- 


binations that make them ideally suited to meet many 
of the material problems of a war or peace economy. 

Manufacturers who design to use C-D NON-metallics 
to the fullest measure of their capabilities will never go 
back to "Observation Balloon Days" . . . because they 
will have built into their products NON-metallic ma- 
terials which are as modem as today’s Scouting Plane. 

A booklet describes all FIVE C-D NON-metallics. 
Ask for GF-13. Then, when you are ready to get down 
to brass tacks, write, wire or phone us about your 
problem ... or ask us to send around one of our 
Research Engineers. 


XS/imncmcl fibre company 

1911 — NEWARK • DELAWARE A 


Established 1895 . . Manufacturers of Laminated Plastics 
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HERE IS THE a METER FOR GASOLINE AND OILS WHICH 
f \ FULFILLS YOUR ACCURACY REQUIREMENTS 



The Stabl-Vis Rotameter automatically compensates 
for variations in Viscosity and Density! 



Carburetor Test Panel of Figure 112 Stabl-Vis 
Test Rotameters built for U. S. Navy. 



Installation of Figure 12 Test Rotameters upon test 
stand at Chicago & Southern Airlines overhaul base. 


A cw degree of test accuracy for rate-of-flow meters 
was made available to the Aviation Industry with 
the development of the Stabl-Vis rotameter. Pre- 
viously, changes in viscosity and density in the fluid being 
metered would result in errors in flow rate measurement 
amounting to as much as 35%. 

By intensive research utilizing the hydrodynamic prin- 
ciples involved, the patented Stabl-Vis float was designed 
with an umbrella-shape which creates a dead space in the 
fluid flow around the rotameter float. By this means, the 
liquid flow is made to shear upon liquid instead of on the 
float body, and viscosity drag upon the float is prevented. 
As a result, the calibration of the Stabl-Vis rotameter is 
stable against viscosity variations. 

In addition, by combining metal and plastic in the Stabl- 
Vis “Plasmct" float, the specific gravity of the float is made 
such that the meter automatically compensates for density 
changes when the flow rate measurements are taken in 

The Aviation Industry has wholeheartedly accepted the 
Stabl-Vis rotameter for flow tests on and off the airplane. 
It is the standard for fuel flow rate in engine tests, for 
measuring hydraulic oils at low and high pressures in tests 
of hydraulic systems and hydraulic accessories, for coolant 
rate of flows at all temperatures, and for checking a wide 
variety of airplane equipment, such as gyro pilots, de-icer 
pumps, gasoline heaters, oxygen regulators, etc 
For installation on the airplane, it is made in direct indi- 
cating and remote-reading types for engine fuel flow. It is 
also used for hydraulic oil flow signals, and for propeller 
and carburetor de-icer meters. 

In all these applications, its immunity to viscosity and 
density variations has given aviation the sought-for higher 
accuracy and much greater security in the equipment whose 
performance it is used to check. 


The story of the Stable-Vis rotameter 
is told in onr technical bulletin 80-A. Its 
application to the airplane industry is 
described in onr catalog 63-F. Write today 
for these highly informative bulletins. 


FISCHER & PORTER CO. 

32 COUNTY LINE ROAD, HATB0R0, PENNA. 
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/4 H. P. AND SMALLER 


John Oster Mfg. Co. 
of Illinois 

GENOA ILLINOIS 


for Dependability 


Present war production of Oster motors is based on 
the same sound, thorough engineering which for fif- 
teen years has built the reputation of Oster motor- 
driven appliances . . . The manufacturer who stands 
by the performance of his motors on his own equip- 
ment is taught in a rigorous school. He knows how to 
design a motor to fit the job. He has a vital interest 
in holding production quality up to the standards set 
by his engineering department. When you do busi- 
ness with Oster, you know you are dealing with a 
seasoned, dependable source. 
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PITTSBURGH’S 
SEVEN PAINT PLANTS 

Are Ideally Situated to Serve 
America’s Aviation Industry 


W ITH plants strategically located in or 
near the large centers of airplane con- 
struction, Pittsburgh is in a position to give 
quick deliveries on rush orders. Transporta- 
tion delays are eliminated. Since Pittsburgh 
is one of America's largest makers of avia- 
tion formulations, the paints and finishes 
available at these seven factories include all 
types— to take care of any requirement you 
may have. 

When a special finishing problem arises in 
your factory, Pittsburgh technical men are 
only a few hours away. They will come to 
your plant and place their own experience, 
and the facilities of the great Pittsburgh 
laboratories, at your service. They will work 
with your staff until the right finish is found. 



Pittsburgh’s Important Contributions 
To The Aviation Industry 


is ready wherever and whenever 
America’s airplane construction 
program calls for paint protection. 
Pittsburgh’s wartime finishes do 
more than merely follow speci- 
fications and pass Government 
inspections. In Pittsburgh formula- 
tions there is a margin of superiority 
— a plus over specifications. It may 


be extra ruggedness which keeps 
an airplane in service longer — or 
super-smoothness which cuts down 

and helps an American pilot outfly 
and outfight his opponent. 

Whenever you have a question on 
paint it pays to consult Pittsburgh 
— one of America's largest makers 
of aviation finishes. 


PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 

Houston. Tex.: Los Angeles. Calif.; Portland! Ore. 
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For Everything in Communications-from Complete Systems to Single Parts- 

KELLOGG 


Throat microphones are just one of the 
many products made by the Kellogg Switchboard & 
Supply Company for use by our fighting forces. Among 
the complete telephone systems, telegraph sets and 
radio components which Kellogg is making are tele- 
phone and radio earphones; field telephone and tele- 
graph sets; hand, palm, and throat microphones; jack 
and control boxes; jacks and plugs; telephone cords; 
multi-contact plugs and sockets; capacitors; and many 
other related and allied products. 

Into these products go the same specialized engineer- 
ing skills, the same precision methods of manufacture, 
that have made Kellogg an honored name in the whole 
field of communications for almost half a century. 

Turn this experience to your own advantage by 
utilizing Kellogg as a source for every type of depend- 
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able communication equipment. The modern Kellogg 
plant, with its great production facilities, has the capa- 
city, resources and manpower to handle still more contract 
orders. Discuss your requirements with the Kellogg 
Industrial Sales Department. Write, wire or phone. 
KELLOGG SWITCHBOARD & SUPPLY CO. 



What’s New in Plywoods 

OUTSTANDING DEVELOPMENTS IN 
PLASTIC PLYWOODS FOR PLANES 

plus 

"A SERVICE OF SUPPLY” BASED ON 
25 YEARS' PROGRESSIVE EXPERIENCE 
are now at your disposal from 


TECHNICAL pUrWtoA. 


W ITH the restrictions on sheet metals, ply- 
woods probably have solved more problems 
in plane construction than any other industrial 
development. But that’s not the whole story. The 
new specialized types developed and introduced by 
Technical Ply-Woods have established unqualified 
superiority for many purposes. Each of those listed 
at the right has solved specific problems with 
complete success. 

The history of their development is one of pains- 
taking research over a quarter of a century by men 
thoroughly schooled in every phase of aircraft 
construction. They are manufactured from the finest 
materials, with new modern equipment, under 
skilled supervision. 

We guarantee prompt shipment, in flat sizes, or 
completely fabricated parts (prefinished if 
desired). We will gladly furnish full particulars 
on any or all types, and answer any questions 
regarding your plywood problems. 

TECHNICAL PlyWood*. 


1 

2 

3 

4 

5 

6 

7 

8 


NOW AVAILABLE: 

8 DISTINCT TYPES 
OF PLYWOOD 





228 NORTH LASALLE STREET • CHICAGO, ILLINOIS 

JAMES R. FITZPATRICK, Director o A. N. CARSTENS, Anoclote 
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SLEEVE TYPE 

bearing, A 

ANY SIZE 
ANY TYPE 
ANY QUANTITY 

Manufacturers of planes and avialion equip- 
menl have found Johnson Bronze lo be an under- 
standing and capable source of supply for their 
sleeve type bearings. Regardless of the kind 
they need . . . cast bronze . . . powdered bronze 
. . . bronze sheet metal . . . steel and bronze . . . 
steel and babbitt or bronze and babbitt . . . we 
can supply them lo exact specifications. 
Our more than thirty-five years exclusive 
bearing experience enables us to help decide 
which type of bearing is best suited for each 
application. Why not call in a Johnson engi- 
neer when you need bearings? He will help 
you without obligation. Johnson Bronze 
Company, 620 South Mill St., New Castle, Pa. 



mSM BRONZE 
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• Speed up Production 

• Cut Unit Cost 

• Conserve Man Power 

Contrast the operation of a hand fed riveter with an 
automatic riveter and the savings in man power, time 
and money are too large to be ignored. Hand fed 
machines require the insertion of the rivets into the 
assembly manually and the locating of the assembly 
in the correct riveting position. Thus, the machine 
performs only the clinching operation. 

A Chicago Rivet Automatic feeds the rivets from 
a hopper into position for inserting. The operator 
places the assembly on a disappearing pilot and steps 
on the foot pedal. The machine inserts the rivet and 
and makes the clinch. Up to 2000 rivets an hour 
can be applied, depending on the assembly. 


HAVE YOU CONSIDERED 
TUBULAR RIVETS? 

White Chicago Rivet Automatic Setters will hi 


riveting can be applied to 
hand riveted by reason of 
Tubular rivets are lighter i 
faster, and their use invariably 


MODEL 140 AUTOMATIC 


QUICK C'HANGE' HOPPERS 


358 


. both bench and floor types 
with throat depths of 6, 8, 9, 12, 24 and 45 
1 i up to 2400 rivets per 


l experts will be glad to 
Ke recommendations for your particular 
ids. Send blue print or sample assembly 


C H I CAGO RIVET 
& MACHINE CO. 


Blvd., Beliwood, III. 
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The Pratt & Whitney 
Double Wasp Engine 
Illustrated Above is Equipped With 


BOLTON SHIELDED IGNITION HARNESS 

This 2000 H. P. Double Wasp Engine Is Standard for the 
WORLD'S FASTEST FIGHTERS & BOMBERS 


In our all-out effort, we pride ourselves on being able to serve the 

Army Air Force The United States Navy 

Leading Aircraft Engine Manufacturers 

• 

THE BOLTON MANUFACTURING COMPANY 

692 Campbell Avenue, WEST HAVEN, CONN. 
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★ AIRCRAFT MANUFACTURERS 
No matter what you are making, 
what metals you are using, there is 
a qualified MacDermid representa- 
tive awaiting your call. He will be 
pleased to show you the correct 
chemical or compound that has been 
especially formulated for your need 
—how to produce a superior finished 
or plated product in less time and 
at a lower operating cost. 



USE Quick-Action CLEANING COMPOUNDS 


MANUFACTURED B 


E ORIGINATORS O 


ANODEX FOR FERROUS METALS 

See how these new, hard hitting compounds, 
improved for faster, more positive results, 
will remove all inorganic dirts and improve 
the finish or plating of your product. 


E FAMOUS ANODEX REVERSE CURRENT PROCESS 

METEX FOR ALUMINUM AND ALLOYS 

Try these faster acting, sure fire compounds 
formulated for aviation needs in your plant 
on our guarantee . . . You'll be amazed at 
the saving you can make in time, labor 


Special dtviation gowfiocouU p simulated pari 'Individual Aofew / 


SALES AND SERVICE 
COAST TO COAST 


mneiDERmiD: 

■ INCORPORATED 

WATERBURY, CONNECTICUT 
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cHEc^M©i®(y)i€§ 

Ypu Need for 
Lfut) Immediate Help 


m 


AIR PILOTING 


my 

THE RONALD PRESS COMPANY 


A Manual of Flight Instruction J nook, i have checked i 

By VIRGIL SIMMONS. Assistant Super.;, or o t Flight Induction. J g GenlrlTAe^onaTil" 
Pan American Air Ferries j g Weather Study, Brui 

lcl P you BO » □ Modern Trigonoi 


GENERAL 

AERONAUTICS 


with keener underslandir 
ing the best known mean: 
ial — fully approved by fc 


AIRCRAFT PROPELLER 
HANDBOOK 


r Hand- 


I □ Aircraft Prop 
book, Falk . 

□ Simple Aerodynamic. Carter 4.5: 

□ Mechanical Physics, Dingle. 2.2! 

□ Pilots' & Mechanics' Aircraft 

Instrument Manual. DoBaud 4.51 

□ Aircraft Electricity, Clark & 


orbitt . 


y Mather 


“li 


Pilots' and Mechanics' 

AIRCRAFT INSTRUMENT 

MANUAL 


WEATHER STUDY 


MECHANICAL PHYSICS 

E AERO 
» THE A 

w 


Clip, Fill in and Mail 
this Coupon TODAY! 


ELEMENTARY MATHEMATICS 


SIMPLE AERODYNAMICS 
AND THE AIRPLANE 


AIRCRAFT ELECTRICITY 


‘k 




WhS_la 


The Ronald Press Company, Publishers 

IS East 26th Street ESTABLISHED 1200 New York, N. Y. 
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The 
Mighty 


Pencil 


The man behind the ELDORADO is a 
threat to the Axis. His lead is prov- 
ing as deadly as the kind used by 
the man behind the gun. His job is 
that of creating the blueprints of de- , 
struction to destroy said Axis. 

• • • 

Never underestimate the value of Ty- I 
phonite ELDORADO pencils in Ameri- 


: f? 


ca’s drafting rooms. They’re doing 
magnificent work! Drawings made 
with Typhonite ELDORADO leads in- 
sure clean, easy- to - read blueprints . . . 
in less time. There's no time out for ink- 
ing in . . . the density and accuracy 
of ELDORADO'S leads guarantee 
blueprinted whites sharp — readable. 


hi 


TYPHONITE 


ELDORADO 



PENCIL SALES DEPARTMENT 6I-J2, JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY, N. J. 
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LYON 'Raymond 

Specialised 
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Material Handling Equipment 




5 6 
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The above are only a few of the specialized 
material handling equipment devices that 
LYON-Raymond has especially designed for 
the Aviation Industry. 



nething < 


cular 


LYON-Raymond Corporation 

214 Madison St., Greene, N. Y. 

Material Handling Equipment for General Manufacturing 
Hydraulic lift trucks Hydraulic pallet trucks 

Hydraulic elevating tobies Hydraulic die-handling trucks 
Hydraulic sheet-handling trucks 
Hydraulic stocking, tiering, and hoisting equipment 
Special purpose production machines, hydraulic-powered 
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LER -EVANS CORPORATION 


The same loyalty and patriotism which 
spurs CECO workers to "Keep 'em 
Flying" with production ahead of 
quota is also helping to "Keep 'em 
Buying" . . . ahead of quota. 


Mt/Wrtterffams os p/p c/m sr c/urooosro/rs, re/ si re / asps aa/o pccsssoo/ss 
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What YOU Can Do About Scrap 


EXECUTIVE: 


C\ 

*.# 


£ * ' 

C* K 


SUPERINTENDENT,^ 
FOREMAN, OR 
TECHNICIAN: 


Appoint a scrap director, armed with authority to act. Promote 
the use of posters, pay-envelope stuffers, and collection goals to 
enlist employees in the scrap campaign. 

Make each foreman responsible for preventing waste in his 
department. 

Enforce monthly rechecks in every department to find scrap 
material previously overlooked. 

Report regularly on your plant's collection of scrap to the 
Industrial Salvage Committee set up by WPB in your community. 

• 

Survey all plant equipment, particularly idle, broken, or obsolete 
machines, and determine what might be salvaged, and what 
should be scrapped. Remember, any machine is more valuable 
repaired than scrapped. 

Classify all scrap metal by its alloy content. 

Provide separate containers, clearly marked for each class of 

Speed the return of scrap to steel mills through existing channels. 



Comb plant and yards for dormant scrap and unusable and 
abandoned equipment. 

Report promptly the equipment which is out of use. If equip- 
ment has not been used for some time, and you see no use for it 
in the near future, transfer it to where it can be used, or scrap it. 

Salvage usable parts from equipment marked for scrapping. 



Electromet 

Ferro-Alloys £? Metals 


Electro Metallurgical Company 

Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street New York, N. Y. 
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Most manufacturers engaged in war production are work- 
ing on products foreign to their normal efforts. But it’s a 
different story here at WESTON. We have exactly the 
same job to do because our job is so fundamental; but 
there’s much more, so much more of it. For precise meas- 
urement is vital to the efficient functioning of equipment 
in all branches of a highly mechanized war machine. And 
while measurement fundamentals have not changed, the 
universal preference for instruments the way Weston 
builds them has not changed either. 

So Weston's job, as we enter the New Year, still 
remains the job of striving to keep abreast of the coun- 
try's unprecedented and critical instrument needs. Pro- 
duction has been increased many fold through expanded 


and scattered manufacturing facilities. And the curve 
continues upward. But never to the point where we must 
relinquish, one bit, our quality standards — 'else some 
pilot’s safety might be less secure ... a ship's reckoning 
less accurate ... a critical power plant less efficient. 

But achieve the production goal we will; without 
jeopardizing quality . . . without interrupting our continu- 
ing development program now focused on instruments to 
help speed victory. And in accomplishing this goal, we 
will have equipped ourselves to serve even better the 
new and increased instrument needs of the future . . . the 
needs of American industry at peace. Weston Electrical 
Instrument Corporation, 616 Frelinghuysen Avenue, 
Newark, New Jersey. 


WESTON 


Specialized Test Equipment ... Light 



j FOR OVER St YEARS LEADERS LX ELECTRICAL MEASURING INSTRUMENTS ] 
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DESIGN IT RIGHT THEdftrfTIME/ 



he first battle in every war of mechanized 
weapons is fought at the drafting table. 
■There must be no guesswork here. The en- 
gineer must be right the first time. If he is 
not, the fighters who man his machines may 
lose a battle, a campaign, even the war. 
When flexible shafting is needed for power 
transmission or remote control, the de- 
signer who specifies WALKER - TURNER 
FLEXIBLE SHAFTING is sure to be right the 
first time. For this product has met the 
hardest tests of industry and war in thou- 
sands of machine tools, aircraft and other 
equipment. 

All WALKER-TURNER FLEXIBLE SHAFTING 
is designed and manufactured entirely in 
the Walker-Turner Plant, under rigid con- 
trol and inspection. If your Engineering 
Department is struggling with a problem 
involving flexible shafting, let us look it 
over. We may have the answer in our 
engineering files. 

WALKER-TURNER COMPANY, INC. 

1223 Berckman Street . . Plainfield, N. J. 



FLEXIBLE SHARING 

FOR REMOTE CONTROL AND POWER TRANSMISSION 
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IN THREE PARTS 


Quality, Dependability, Service — 
three words that tell more than 
volumes, why each year more 
manufacturers buy more Flightex 
than any other airplane fabric. 


World's Premier Airplane Fabric FLIGHTEX FABRIC 

FUGHTEX 

SUNCOOK MILLS — 40 Worth St., New York *»{• ■ TtfiTa »■»* >»■ 

Leading Manufacturer! at Fabric and Tape i tar the Aircraft Industry 

RESALE DISTRIBUTORS 

VAN DUSEN AIRCRAFT SURPLUS, Wold'CRombeilotn Aiipoil, Minnoopolil, Minn. 


AIR TRANSPORT EQUIPMENT, INC , Rooie.dt Field 
tR CITY AIRLINES, Eotl Bovtpn, Mon 
AIRCRAFT STEEL 0 SUPPLY CO . Withils, « 
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STUDENT WELDERS 


LEARN PROPER FLAME ADJUSTMENT FASTER 



Student welders and “beginners” learn to make 
correct flame adjustments more quickly when 
they are guided by an Airco oxyacetylene 
flame-color chart. This helpful chart shows full 
color illustrations of the principal flames used 
for welding metals. 

It makes it easier for the beginner to make 
sound, strong welds by clearly showing the 
appearance of the neutral flame which he will 
use most frequently in oxyacetylene welding. 


The excess acetylene flame is also shown, as 
well as the oxidizing flame used for welding 
copper and copper alloys. 

Since the first requisite to good welds is cor- 
rect flameadjustment, every studentwelderwill 
benefit by using this flame chart as his guide. 

We will be glad to send you, without charge, 
as many copies of this chart as you need. Mail 
the coupon and please indicate the quantity 
you require. 



60 EAST 42nd STREET, NEW YORK, N. Y. 

In Texas: Magnolia-Airco Gas Products Co. 



IDLE CYLINDERS ARE PHODITTION SLACKERS: KEEP 'EM ROLLING FOR VICTORY! 
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3 NEW WAYS 

to speed output . . . 



THE CARBORUNDUM COMPANY, NIAGARA FALLS 



TATIO.S. 



To win the Battle of Distance 

• The job in North Africa is a striking example of what Ameri- 
can fighting men and fighting equipment are doing, today, on 
distant battlefronts. These far-flung theaters of war are sup- 
ported by supply lines that literally gird the globe. “Armies 
can never be better than their supply forces." 

• Never before in world history has a nation undertaken such 
a gigantic transportation job. The growing strength of the 
United Nations everywhere is a tribute to America’s supreme 
effort in the great battle of distance. 

• The Army Air Transport Command, the Naval Air Transport 
Service and the War Shipping Administration have organized 
and are directing these amazing movements of men and 
materials. Due to their combined efforts, huge air and sea 
fleets are ranging world-wide routes, speeding delivery of the 
ingredients of victory. 

• American Export Airlines and American Export Lines, with 
giant, four-engine flying boats and new, fast cargo ships, are 
serving in this battle of distance. 


American Export airlines 


25 BROADWAY, NEW YORK 



WORT H I N GTO N 
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THE FASTEST WAY TO KEEP AIRFIELD GRASS CUT 

to " keep 'em flying !" 

— and the most dependable, efficient and economical method available for maintain- 
ing airfield mowing schedules is the Worthington Airfield "Grass Blitzer.” 

The "Grass Blitzer” is a team consisting of a powerful high-speed tractor and a revo- 
lutionary type gang mower. The tractor is capable of pulling a 9-gang Mower, cutting 
a swath of 21H feet, at a speed of 20 miles per hour. Field conditions naturally 
affect practical operating speeds. Experience has shown that average speeds of 15 
miles per hour can be maintained under normal conditions. At this rate the "Grass 
Blitzer” team will cut 35 acres per hour, a grass cutting capacity over three times 
greater than any other make of tractor and gang mower combination now available. 

If you have Airfield mowing and turf maintenance problems, why not consult with us 
today? Write or wire: 


WORTHINGTON MOWER COMPANY • Home Office: Stroudsburg, Pa. 
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NEEDLE BEARINGS 

"See the world through a porthole" has been 
changed to free the world through a bomb- 
sight — and these Northrop N-3 Patrol Bombers 
are cruising far and wide to attack the enemy 
on the open sea or wherever they seek safe 
harbor. And wherever you find these vigi- 
lantes of the air you will find RBC Needle 
Bearings smoothing the way for efficient 
operation of moving parts. 



ROLLER BEARING CO. of AMERICA 

TRENTON .... NEW JERSEY 
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Ack-Ack guns that "see, hear, and think" 




i who man our anti-aircratt bat- 
erics swear that their ack-ack guns 
ee, hear, and think.” Here’s why: 


In case of a night air raid, the first 

mechanical ones in the Sound Locator 
developed and continually improved by 
Sperry. Far more sensitive and reliable 
than human cars they can locate enemy 
planes while they arc still many miles 
away and determine their exact position 
and the direction of their flight. 


When the “ears” have found the 
planes, the “eyes” of the ack-ack guns 
take over. A battery of 800 million beam 


candle-power searchlights, the most pow- 
erful in the world, spotlights each enemy 
raider automatically. So brilliant is the 
light of this Sperry invention that a man 

While the reaching finger of the search- 
light follows the plane across the sky, the 
••brain” of the guns goes to work. This is 
another Sperry device, the Universal 


Working many times faster than the 
human mind, this uncanny instrument 
calculates firing data and transmits them 
to the anti-aircraft guns electrically .Then 
a Sperry power control mechanism auto- 


matically positions the guns on the target. 

The last act in this amazingly swijt-mov- 
iny drama comes when the men slam home 
the shell and press the firing lever. Which 
they do. And enthusiastically! 

Creating “eyes, ears, and brains” for 
anti-aircraft guns is but one of the many 
ways in which Sperry is co-operatin g with 
our Army and Navy, and helping through 
precision engineering to solve the prob- 
lems of a nation at war. 


Sperry Gyroscope Company, Inc. 
Brooklyn, New York 
Division of Sperry Corporation 


SPERRY 
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PRECISION ENGINEERS TO AMERICA 
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NASC 

INTERNAL 

WRENCHING 

BOLT 

SPECIFICATIONS 

AVAILABLE 


BOLTS 


THE ULTIMATE IN QUALITY! 

Completely Cold Forged by a method 
patented and exclusively used by Holo- 
Krome 
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FRYING INDUSTRY 


SYNTHETIC RUBBER 

(Made in the U. S. A. from Domestic Materials) 

Jielp. Ke&p. OuA fyujliteAA tyhjitUf 


a 
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• Acadia Engineers are fully qualified to help you find the 
synthetic rubber product best suited to your requirements . . . 
and our plant facilities are adequate to produce to closest speci- 
fications. Discuss your problems with them — write us today. 

Acadia Synthetic Products Division 

WESTERN FELT WORKS 

Chicago, Illinois: 4035-4117 Ogden Avenue 
Detroit, Michigan: 420 Stephenson Building 
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> PLASTICS • SHUTS 




PRODUCTS 
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Now you can get a SMOOTHER RIDE 
Without Rubber Wheels 



for. . FRAGILE MATERIALS 
HIGH EXPLOSIVES 
ELECTRICAL EQUIPMENT 
DELICATE INSTRUMENTS 
HIGHLY POLISHED PARTS 


ftessidc Casters 
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■k One three-hundred and sixty-fifth of a second 
to be exact ! That’s the amazing speed with which 
a pair of contact points in the magneto of a 
modern aircraft motor meets, passes a charge of 
electricity and “breaks” apart again. Twenty- 
one thousand nine hundred times a minute. Min- 
ute after minute . . . hour after hour this world’s 
fastest “heart-beat” must be maintained. 

* Wilco Aeralloy Contact Points are the 
choice of leading aircraft magneto makers for this 
gruelling job. The result of more than twenty- 
five years’ research in the development and micro- 
precisioning of precious and semi-precious metals 
for industrial applications, Aeralloy has proved 
its dependability in Army and Navy aircraft, as 
well as in leading commercial airlines. 


* America’s aviation industry also knows Wilco 
for its Thermometals (Thermostatic Bi-Metals) 

for compensation in voltage regulators and in 
other aircraft indicating devices. 

* Wilco will gladly send you full information 
regarding Aeralloy Contact Points and Wilco 
Thermostatic Bi-Metals in a free booklet : “Wilco 
Blue Book of Thermometals 

and Electrical Contacts.” 


The H. A. Wilson Company 
105 Chestnut St., Newark, N. J. 
Branches: Chicago k Detroit 



WILCO ELECTRICAL CONTACTS and THERMOSTATIC RI-METALS 
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$ To bring Peace to this mad world, we 
are sending our Bombers over the "Land 
of the Rising Sun", manned by American 
boys protected by 'chutes made of silk. 
Our entire production of parachutes is 
being devoted to the service of our Armed 
Forces. Before the war Switlik 'chutes were 
used by the majority of pilots in the United 
States, and we are preparing now to 
accommodate the requirements of a tre- 
mendously expanded aviation industry 
after the war. 

How? 

By constantly redesigning and improving 
our 'chutes; by incorporating more safe- 
guards, finding better materials, develop- 
ing better workmanship and lowering the 
cost. Our specifications are now, and al- 
ways have been, more rigid and exacting 
than even those laid down by the watch- 
ful Civil Aeronautics Authority. 


So, when the last battle has been won, 
you will find us prepared to meet the 



SWITLIK PARACHUTE COMPANY 

AMERICA'S LARGEST MAKERS OF PARACHUTES 
TRENTON, NEW JERSEY 
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Some of them battered up a bit from 
the ack-ack at St. Nazaire . . . but every 
husky one of them back safely. These 
great American bombers that fight with 
pursuit ships and come out on top are 
daily brightening up the headlines with 
their ability to "get there and back”. 

Helping to provide these formidable 
giants of the air with this unique ability 
are wartime "tremendous trifles” such 
as the Flexible Low-Tension Shielded 

cAnetecan 


Conduit made by American Metal 
Hose. Because of it, pilots and other 
crew members get their instructions 
clear and undistorted . . . Static inter- 
ference can't mess up their teamwork 
as a combat group. 

American Metal Hose produces 
Flexible Low-Tension Shielded Con- 
duit and a complete line of conduit 
fittings in accordance with A-N, A-C 
and NAF specifications. 


ufacturers and in the interest of con- 


serving valuable time, American Metal 
Hose is prepared to make complete 
assembly of conduit and fittings ac- 
cording to individual specifications. 

AMERICAN METAL HOSE BRANCH 
of the AMERICAN BRASS COMPANY 
GENERAL Offices: Waterbury, Conn. 
Subsidiary o] Anaconda Copper Mining Co. 
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protect the engines 


• In Libya, Australia, the Solomons 
and all other fronts where dust 
menaces our flying forces, airplane 
motors equipped with AAF Filters 
stay continuously on the job 10 
times as long as those without 
filters! 


There is an AAF Engineer close to 
you who will be glad to discuss your 
problem and recommend a solution. 
There’s no obligation. Send for your 
copy of "AAF In Industry," a new 
booklet describing the complete line 
of American Air Filter equipment. 


Dust — due to make-shift and tem- 
porary air fields in combat zones — is 
today a vital problem of mainte- 
nance at the front, just as it is a 
major problem of manufacture in 
the production of planes and war 
materials at home. In airplane and 
machine tool plants, ordnance works, 
armories, foundries, synthetic rubber 
and plastic plants, etc., AAF Dust 
Control equipment has proved itself 
essential to all-out production. 



| AMIRICAN AIR HIIER COMPANY, INC., 346 C1N1RAI AVI, I0III5VIIII, KY. 

AIR FILTERS IN CANADA, DARLING BROTHERS, LIMITED, MONTREAL. P. Q. 
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for today's wings of Victory and tomorrow's ports of Peace 


All America salutes the aircraft industry for 
the greatest industrial achievement of all time. 
From ingots of metal that cannot fight, your 
metal crafters have "hatched" war birds in 
astronomical numbers. Into these your engi- 
neers have "bred" a fighting quality so supreme 
that at year's end the victory ratio of our pilots 
stood at 14 to 1. 

However, war birds cannot safely take-off and 
land on jungle swamp land, on the tundra and 
morass of arctic regions or on shifting desert 
sands. 

Until steel runways are laid, until there are 
steel hangars, barracks and shops to house 
them and their crews, until there are truck tanks 
to refuel them — our warplanes cannot bring to 
bear their unmatched force and fury on the 
pests that infest the globe. 


So it is that Butler metal crafters and their 
huge machines have matched the stride of the 
aircraft industry. Ceaselessly around the clock 
they too are shaping steel ingots into these 
fighting forms which are proving to be some 
of the most vital equipment of modem warfare. 

Proven and refined in the caldron of war 
Butler airdrome equipment will excel on the 
peace ports of tomorrow. 


BUTLER MANUFACTURING COMPANY 

Kansas City, Mo. 



BUTLER BUILT 

STEEL BUILDINGS, RUNWAYS, REFUELING UNITS 
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Georgia Air Service, Inc. 


Flight Contractors to U. S. Army Air Forces, Benneltsville, S. C 


WINNING 

their 

WINGS 


* jf The most coveted emblem in 

America today is a pair of 
silver wings. Young men — the men who 
are America's future — know that this 
country's very existence depends on 
the skill of her pilots. 

That America is producing the world’s 
best pilots is reason enough for her 
young men to want wings. 

That we are one of the flight contrac- 
tors to the Army Air Forces . . . 
starting Aviation Cadets toward winning 
their wings ... is reason enough for us 
to be proud of our civilian instructors 
who first send those cadets "climbing 
high into the sun." 


Those cadets . . . and their instructors 
... are the men who earn the undying 
gratitude of their fellow countrymen! 
They will win the war because of the 
way they are winning their wings! 
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No matter what a plane has to go through, the idea is to 
'“accomplish the mission and get back to the base." 

Klixon Circuit Breakers and Circuit Protectors help pilots 
and planes to do just this. If something goes wrong with an 
electric circuit, either from internal troubles or flak or bullets, 
and there is a short or overload, the Klixon Breaker or Pro- 
tector immediately trips out and prevents more serious damage. 
Once the trouble is corrected, the pilot simply pushes a but- 
ton or switch, on his instrument panel, and his circuits are 
operating again. 

Use Klixon Circuit Breakers or Protectors on your planes. 
They're permanent protective devices. No replacements are 
necessary. And they operate under all flying conditions. 



Klixon Type C -6363 Switch 


Klixon Type 0-6364 Switch 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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Counters 


Ammunition rounds counters made by Veeder-Root tell Airacobra pilots, at a glance, 
exactly how many rounds are left in their guns after each burst of fire. So they know when 
it's time to hit for home base, to "ammo up" again. And Veeder-Root Counters perform 
many other vital duties on all types of fighting aircraft, in altimeters, radios, bomb releases, 
navigating instruments, aerial cameras, and other plane equipment . . . helping to give 
pilots and planes the greatest possible chance to come out on top and alive. 

Then, too, on the production lines in aircraft and motor plants, other Veeder-Root 
Counters are installed on production machines to supply 
continuous facts-in-figures that help to keep production 
up to schedule, to avoid mistakes from miscounting, 
and to prevent delays, over-runs, shortages. Find out 
howyoa can count on Veeder-Root, both on the ground 
and in the air. Veeder-Root Inc., Hartford, Conn. 


Vei 


e derR° 0 * 


Counting 


Devite* 
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There is a' basic difference in Ohmite rheostat design that becomes more and 
more apparent in actual service ... a difference in smoothness of action, 
in long life, in trouble-free performance that n 
electrical control. Every design feature has be 
the most critical conditions, in every climate, o 


This soundness of design, plus the wide range of types and s 
Ohmite Rheostats readily applicable to today’s vital needs in war and 
industry. It also makes them ready to serve in the design of new devices to 
defeat the enemy and build for tomorrow’s peace. Many stock types. 

Special units engineered for you. Approved types for Army and Navy specifications. 
Send for Catalog and Engineering Manual No. 40 
Write on company letterhead j or this helpful 96 page guide in the selection 
and application of Rheostats, Resistors, Tap Switches. 

OHMITE MANUFACTURING CO., 4946 FLOURNOY ST., CHICAGO, U. S. A. J 


AVIATION, February, 


473 





America.. .Where Castles in the 


Air have had their Feet on the Ground 


S OME day, no matter how long and hard the interim, 
the first transport load of victorious troops will head 
for home. Long before we see it, men crowded on its 
decks will watch a phenomenon no other shores present. 

Tiny cubes and spires will appear upon the horizon. 
Slowly, they will rise and rise until they tower above 
the ship in the majestic symmetry of an American 
skyline. 

► As our sons and brothers pour ashore, the post-war 
world will begin — whether we are ready for it or not. 
It behooves us to be ready. 

In a war, it's a good rule lo produce weapons in fear of 
defeat, but also to produce peace plans in fear of victory . . . 
And when we plan for peace, let's see that our "Castles in 
the air have their feet on the ground." 

We know our men will come home to a land of tall 
buildings, fertile fields and swift transportation. Those 
things were in being when they went away. 

But our post-war world will depend upon how we 
use the tools at hand, not upon the mere fact that we 

We could embark upon a vast new expansion of in- 
dustry, based upon new production techniques and the 
use of light metals, plastics, and electronics. 


We could foster world-wide trade that would raise 
the living standard of all peoples to our own level. 

If we could, why not do it? 

► We’ll muff the job unless we keep our air castles 
tied to the ground. We have the ability and the will, but 
we may not understand how jobs are made and civiliza- 
tion is spread. 

If we hold on to the fact that art, science, political 
experiments, luxuries AND necessities all must have 
their foundations in healthy industry, we will be more 
careful about doing the things that will keep business 
healthy. 

When we realize that business progress is the 
foundation of all improvement, our tax laws will stop 
confusing personal profit (salaries and dividends) with 
reinvested profit. 

► Profit held for reinvestment is the SEED MONEY 
of business. It is the money a business saves from current 
operations to insure future growth. 

Business will need billions of "Seed Money” dol- 
lars when the war is over. But, under the present tax 
law, they cannot save as they should for that rainy day. 

You hear lots of talk about the jobs that will result 
from the transparent automobiles and the sky-sedans 


that industry will build after the war, but not enough 
talk about the need for SEED MONEY to turn those 
hopes into realities. 

The practical fact is that business cannot adjust 
itself to post-war production without "seed money.” 

► "Seed money” will pay for the research that must 
come before new and better post-war products can be 
built. It will pay for retooling when new models are 
produced. It will pay for the study of methods to get the 
lower costs that will make it possible for more people to 
buy. It will pay for setting up new distributors and 
dealers, and for hundreds of other activities that are 
involved in the growth of business. 

The tax law should be adjusted to allow business to 
accumulate funds for these necessary tasks of post-war 
development. 


Ask your Congressman to see that American 
business is given a chance to create jobs after the war, 
be revising the excess profits tax so as to leave the 
"seed money.” 


THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 



McGRAW-HILL BOOKS 



McGRAW-HILL 


PUBLISHING COMPANY, INC 330 WEST 42nd STREET, NEW YORK 

THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 
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Appalling Conditions 
YOKES tackled this problem . . 

On the right is shown the actual filter element of a Vokes Air Filter 
for Aircraft. It traps dust particles down to 0.00004 in. dia., upholding 
the Vokes standard for their filters, 99.9% filtration efficiency. 


V© 


V.OKESVLIMI-T-ED 


EXPERTS 


YOKES 

FILTER 

we are proud to say, 
have helped to beat 
the enemy SAND. 
Special types of Vokes 
Air, Oil and Fuel 
Oil Filters w< 

demanded, pro- 
duced and did 
their job. In 
countries where 
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If it were possible to look forward from 
the belly turret of this Boeing "Flying For- 
tress" during take-off and landing you'd get 
a closeup of the performance of Hayes 
Wheels and Expander Tube Brakes, and 
know, as the pilot up forward knows, the 
importance of the feel of ACCURATE 
GROUND CONTROL that Expander Tube 
Brakes assure you. 

Hayes Aircraft Wheels and Brakes are 
designed to be as tough on the ground as 
the Boeing "Flying Fortress" prove to be 
in aerial combat. 

On bomber and fighter, trainer and trans- 
port, torpedo and t 


of our crews and our allies — on concrete, 
dirt and steel mat runways, and on carrier 
decks — you'll find Hayes Wheels and "E. T." 
Brakes on aircraft that are shooting and 
blasting their way to Victory! 

Accuracy and ruggedness of structure, 
and simplicity of maintenance in the field 
are the results of years of design develop- 
ment, test, and operations experience, civil 
and military. Under heavy loading stresses, 
"hot" or emergency landings, and unpre- 
dictable ground conditions — Hayes equip- 
ment is meeting the test. Hollerith design 
and Hayes manufacture have built SURE 
FOOTING ini 




i-equipped ship. 


: mStStSAVr 


S AIRCRAFT WHEELS 
AND BRAKES 

Home Office: JACKSON, MICHIGAN. U. S. A. 
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LANCASTER AUTOCLAVES 



Today’s emphasis is on speed of production and conservation of critical materials. 
In line with this policy great progress has been made in the design and fabrication 
of plywood aircraft. LANCASTER is rapidly becoming known throughout the air- 
craft industry as the leader in the design and fabrication of Autoclaves for curing 
and forming plywood wings, fuselages, etc. LANCASTER Autoclaves are now in 
operation in many of the leading aircraft plants in the United States and Canada. 

LANCASTER Autoclaves can be furnished in sizes ranging from 18 inches 
diameter to 180 inches diameter and for working pressures varying from 25 pounds 
per square inch to 200 pounds per square inch for steam, air or water. All Auto- 
claves are designed and fabricated in strict accordance with the A.S.M.E. Code for 
Unfired Pressure Vessels, Paragraph U-69. All inquiries will be handled promptly. 
Full designs and estimates will be submitted with no obligation. Write, wire or 
telephone today. 


Vacuum Tanks 

Agitator Tanks 
Digesters 
Elevated Tanks 


Ships 

Settling Tanks 
Propane Tanks 
Penstocks 
Stacks 


Process Tanks 
Steam Jacketed 
Kettles 

Pressure Tanks 
Filter Tanks 


Stills 

Dredge Pipe 
Barges 


Absorbers 


Gas Holders 
Fractionators 


Misc. Steel Plate 


LANCASTER 

NEW YORK OFFICE 
CHANIN BLDG. 


IRON WORKS, INC. 

MAIN PLANT SHIPYARD 

LANCASTER, PA. PERRYVILLE, MD. 
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A LOT of work can be crowded into cramped 
quarters with either of these drills. Stoutly con- 
structed with precision skill for speedy, accurate op- 
erations in the aviation industry. 




httited. Stated Clecbuccd 


MODEL ARS Vi" 
HEAVY DUTY 
AVIATION 
DRILL 


THE UNITED STATES /X\ ELECTRICAL TOOL CO. 

=- 

rmriMMATi OHIO . U.S.A. 


CINCINNATI, 
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Vibrationless ! 


FASTER / 


\^^*2£ssz£ss& 

SMOOTHER / 

BETTER / 5==^=^--"S=?3^"^ 


built like a rock for long life and tough use. 

Write today for the “Sterling-1000” folder-a revelation ir 
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1>e\ti/icatec/ lc Qtaduation flan t/e 

rA/a&feb ifth/i/ane and 
Snf /ine tyllec/tanic 9oeevMe 
you mould hold in y out /land the 
hey fo a r €aieel in </lv ration. 9jou 
tv add le /iic/teily (iained io meet 
every 'teyriiiemcnt fot /oivilian 
Hm/itoyment «4 a ^Maintenance 
^Mechanic on jd'tmy ^dit/danei 
at on % ommelcial tfdil/ilanel. 

</i mittion mechanic^ ate yo- 
iny to te needed to hee/r 50,000 
/danei in t/e ail. dFo cf/iet ty/ie 
cf cx/tell ii ai much in demand 
ai t/te citadel .jdil/dane and 
S. nyine ^/Mechanic. SPo, if you 
leant a ttaininy t/tat mitt /ltd 
you to mod and hee/i you at 
mat/ — note and a/tel t/te matt — 
Ctiyn and matt t/ie cott/ion te/oie 
and do it note. 

4943 r t?taiiei SPtad */ Monday , > 
January 4, and every fcttli/t 
aMonday l/ieleaftel. 

We can acct/d only thirty itu- 
denti /let men//. 


MASTER AIRPLANE AND ENGINE MECHANIC COURSE 


Good First Impressions 

Make for 

Lasting Friendships 


Marvel-Schebler Carbureters for light aircraft engines 
made their initial appearance on training planes. 
With a double responsibility of providing safe, de- 
pendable carburetion for men new in service, Mar- 
vel-Scheblers are daily adding to flyers' confidence 
and faith in their trainer craft. 



Marvel-Schebler Carbureter for 
Light Aircraft * Model MA 


dfetie ate lame. imjio'Uant {patu>ie&: 


MARVEL-SCHEBLER CARBURETER DIV. 

BORG-WARNER COUP. 

Flint : : Michigan 


MARVEL-SCHEBLER 

CanbuAeieA. 

FOR LIGHT AIRCRAFT 


AVIATION, February, 1 



STEEL fa if/ ENGINEERING CO. 

ENGINEERS AND PREFABRICATORS OF SPECIAL STEEL PRODUCTS • CINCINNATI. OHIO 
West Coast Representative, BRYON W. BURTCH, Walker Bldg,, Seattle, Washington 



How to Solve 
Production Problems 

with Delta Low-Cost DBIll PRESSES 
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MOTORS 

Aircraft 




Type LOIR-1. 


Aerial camera motor, 
1/120 H.P. with speed oi 
6000 R.P.M. — 12 volts. 
Equipped with ball bear- 
ings; diameter oi housing 
2 3/16"; overall length not 
including shaft 3 7/32"; 
shaft extension 1"; shaft 
diameter .1875" (3/16") 
weight 14 oz. Wrinkle 



Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.— either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); di- 
ameter of housing 
2.306"; overall length 
not including the shaft 
extension, 2-15/16"; 
shaft extension .766"; 
shaft diameter .250": weight 1 lb. 3 oz. 



1 1 bTELEGRAPH Instruments 


SIGNAL Wireless and Tele- 
graph Instruments are playing 
an important part in the war effort. Constructed ac 
cording to exacting specifications, they are used ii 
many branches of the service and are recognized for 
their high quality and dependability. 



SIGNAL ELECTRIC MFC. CO. 



The name "IRVIN" on the harness 
means the chute is produced in 
at Irvin Factory with over 20 
years of experience and skill in 
chute-making. 

Literature can be had by school 
or training executives for the ask- 
ing. Address Main Office, Buffalo, 
N. Y. 

IRVING AIR CHUTE CO.. INC. 

1670 Jefferson Ave., Buffalo, N. Y. 





Menominee, Michigan 

Offices in all Principal Cities 
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Because — “The Soft Rubber 
Binder Cushions the Abrasive ” 


Brightboy's rubber binder controls 
■i the abrasive action, providing a 
j unique, highly gratifying finished 

surface. At the same time it cleans 
: j and polishes, bridging the gap be- 
-f tween a grind and a buff. Ideal for 
J close-tolerance work. 

No special setups required. Bright- 
| boy is ready for immediate use. 
i Available in wheels, blocks, sticks, 
‘I rods and special shapes for innumer- 
j able manual, bench machine and drill 
i press applications. Safe and easy to 

I use by any worker. No special train- 

II ing necessary. 

Information, prices and “Methods 
(j and Applications” leaflet from your 

BRIGHTBOY INDUSTRIAL DIVISION 

Weldon Roberts Rubber Co- 
Newark, N. J- U.S.A. 
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SOUNDSTONE -NOISE CONTROL 


The Soundstone Acoustical 
Stone shown in the exhaust 
flue of this engine-propeller 
test cell not only eliminates 
the noise but does away with 
all future maintenance. 
Soundstone is permanent. 


Consult Us on Your Sound 
Problems 


IN DU STRlIlJ" SOUND CONTROL 

27* GARDEN ST. J. J OMESTEAD 8 S0 - MICHIGAN AVE. 

HARTFORD. CONN. " CHICAGO. IIU 

Engineers and Contractors for Sound Insulations 
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Long before aviation had its own specific lamp 
requirements, TUNG-SOL was furnishing the 
automotive industry with dependable lamps 
for both initial equipment and replacement. 
It was only natural therefore tliut aviation 
should look to TUNG-SOL for lamps to 
meet its requirements. Today you will find 
TUNG-SOL Lamps on motor vehicles and air- 
craft throughout the world. Specify TUNG-SOL 
when ordering lamps. 



TUNG-SOL 

AIRCRAFT LAMPS 


SPECIAL TRAINING 


with a Personal Educational Service 
is offered to you by the 
INTERNATIONAL CORRESPONDENCE SCHOOLS 



TECHNICAL COURSES 


Air Conditioning 
Heating 
Plumbing 
Refrigeration 
Steam Fitting 


Analytical 
Chemistry, Mfg. 

Iron and Steel 
Pharmacy 
Pulp and Paper 
Making 





Architecture 

Architectural 

Drafting 

Bridge and Building 
Foreman 

Bridge Engineering 
Building Estimating 
Civil Engineering 
Concrete Engineering 
Contracting and 
Building 
Highway 
Engineering 
Retail Lumberman 
Structural Drafting 
Structural _ 
Engineering 
Surveying and 


Electrical School, 

Electrical 

Electric Wiring 
(las and Electric 
Welding 
Industrial 
Electrician 
Lighting Technician 

Practical Telephony 
Radio, General 
Radio Operating 
Radio Servicing 
Telegraph 
Engineering 


Engines Schools 

Air Pilot 
Automobile 
Technician 
Aviation 

Diesel Engines 


Airplane Drafting 
Foundry Work 
Heat Treatment 
of Metals 

Patenting 
Machine Shop 

Mechanical 

Drafting 

Mechanical 

Engineering 



BUSINESS and ACADEMIC 

Academic Schools Business 

Arithmetic Correspondence 

College Preparatory Business 

First Year College Management 

High School Certified Public 

Higher Mathematics Accounting 

Illustrating Commercial 

Business Schools Cost Accounting 

Accounting Foremanship 

Advertising Salesmanship 

Bookkeeping Secretarial 


COURSES 

Stenography 
Traffic Management 




City Letter Carrier 
Post Office Clerk 
Railway Postal Clerk 




Good English 
Spanish 


• The successful man DOES today what the failure 
INTENDS to do tomorrow. Mail this coupon NOW ! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 9229-C. Scranton, Penna. 

Please send me complete information on the following subject: 


TUNG-SOL IAMP WORKS INC.. NEWARK, N. J.. Sole* Officeti ATLANTA, 
CHICAGO, DALLAS, DENVER. DETROIT, LOS ANGELES. NEW YORK, PHILADELPHIA. 
ALSO MANUFACTURERS OF RADIO TUBES AND CURRENT INTERRUPTORS. 


Employed by 

Present Position 
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"THERE'S 
A ZERO OH TO HR 
TA/C, J/MMTf" 



Tflurdock 


RADIO PHONES 
Murdock Manufacturing Company 

Chelsea, Massachusetts 


THE AIRCRAFT ENGINEERING DIVISION 

of 

TUBE PRODUCTS CORPORATION 

DAYTON TIPP CITY 


Product 

Engineering end 


AIRCRAFT TOOL 
PROCESSING AND 
DESIGNING 


NEW ADDRESS 

13TH FLOOR U. B. BUILDING 

DAYTON, OHIO 



DO THESE PARTS OF 

VULCANIZED FIBRE 

Suggest a use to you? 


tough, stre 



WILMINGTON FIBRE SPECIALTY CO. 
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Order “ The Book of the Hour” Today! 

AEROSPHERE * 1942 

THIRD ANNUAL EDITION • EVERY PHASE OF THE ENTIRE WORLD'S AERONAUTICS • PICTURES AND 
DESCRIBES ALL THE PLANES FIGHTING THIS GLOBAL WAR • THE LAST WORD IN AVIATION! 
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Equipped With Parts of 

AMPCO METAL 

for Reliable Flight 

Off production lines from Coast to Coast are 
coming a myriad of fighting ships — bombers, in- 
terceptor-pursuit planes, and fighters — America's 
war birds that soon will shower death and destruc- 
tion on the enemy. 

And most of these U. S. combat planes are 
Ampco-equipped. At crucial locations, where the 
wear and strain are greatest, bronze parts made 
of Ampco Metal give additional insurance that 
the planes and personnel will get there and back. 

The Aircraft Industry's acceptance of Ampco 
Metal is the result of actual experience. Today 
on far-flung fronts, the Metal is standing up, giv- 
ing sure performance, proving that it is quality- 
made — fully justifying the faith placed in it by 
those responsible for its selection. It's the bronze 
for your tough applications. And the ultimate 

Write for "Ampco Metal in Aircraft," a bulletin 
describing this amazing bronze. 

AMPCO METAL, INC. 

Department A-2 Milwaukee, Wisconsin 





JUSTRITE^ 
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SERVING WARPLANE PLANTS 


Niagara Presses and Shears are increasing output of 
warplanes. Just one example of their many advanced 
engineering features is the instant-acting Niagara 14- 
point engagement sleeve clutch which increases both 
the efficiency of the press and the operator. 


MORE PRODUCTION PER MAN-HOUR 

More production per man-hour is being obtained in war 
plants using Niagara Power Squaring Shears. Convenient 
operation, quick, accurate setting of ball bearing self- 
measuring parallel back gages, full visibility of cutting 
line, instant-acting Niagara sleeve clutch are some of 
their modern features. Built in a complete range of 
capacities and sizes. 

NIAGARA MACHINE & TOOL WORKS 

637-697 Northland Avenue Buffalo. N. Y„ U. S. A. 

DISTRICT OFFICES: Delrolt. Cleveland. New York 
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GENERAL 


ELECTRIC 


HOT OR COLD 

THEY MUST NOT FAIL 

Aircraft wires must operate without 
failure in the most extreme climatic 
conditions . . . from the frozen shores 
of Alaska to the scorching deserts of 
North Africa . . . from the stratosphere 
to sea level. Major aircraft companies 
specify DELTABESTON Aircraft Wires 
because they know from experience 
that they perform with utmost depend- 
ability . . . where others might fail. 

G-E DELTABESTON Aircraft Wires 
are specially constructed to resist in- 
tense heat and sub-zero temperatures 
. . . withstand abrasion resulting from 
vibration . . . repel the action of mois- 
ture, gas, oil and corrosive vapors. 
DELTABESTON has a smooth, slick fin- 
ish ... is light in weight, extra flexible 
and small in diameter ... in a com- 
plete range of approved sizes from 
AN22 through AN2/0. 

G-E DELTABESTON Aircraft Wires 
and Cables are distributed nationally 
by Graybar Electric Co., G-E Supply 
Corp. and other G-E Merchandise Dis- 
tributors. For additional information 
write to Section Y234-84, Appliance 
and Merchandise Department, General 
Electric Company, Bridgeport, Conn. 

DELTABESTON 


WIRES 


Motor Oil From Original 
Refinery Barrels DIRECT to Aircraft Tanks 


Specify: LUBE-A-PLANE 

HARMAN EQUIPMENT COMPANY 

Santa Fe Avenue Los Angeles. Calif. 


PLflP 


UBE 
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ARNOLT MOTOR COMPANY 


WARSAW, INDIANA 

ASSOCIATED WITH 

ATLAS STEEL AND TUBE COMPANY 


ESQ QZZ 


VICTORY 

MADE IN U. S. A. 


What our boys do on the fight- 
ing fronts depends on how we back 
them up. How well — how fast — 
how much. Victory must be "Made 
in U. S. A." This 
plant is totally 
dedicated to that 
3 job. 


mm, 


HARTZELL 

PROPELLER CO. 

PIQUA, OHIO, U. S. A. 


To ke®P 

UP 


them 





Nt 


lor constant, dependable protec- 
tion against excessive wear, the engines in 
most of our fighting planes are now equipped 
with Magnetic Drain Plugs. These economi- 
cal plugs, installed in the oil system, remove 
.. * — i. - -l ~^i e j particles that may form in 
yresult of ordinary wear, 
isive metal as fast as it 
Plugs eliminate a 
japtly menacing source 
^gf^engine trouble. 

WRITE for complete 
catalog and installa- 
tion data. 



Lisle Corporation 
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FELT PRODUCTS MFG. CO., 1516 CARROll AVL, CHICAGO, ILLINOIS 



SPARTOty 

Sets the Pace for 
Aviation Offense and Defense 

by producing precision-built vital major 
equipment for U. S. Army and U. S. Navy Air 
Corps . . . adopted by the aviation industry 
. . . proof of SPARTON engineering and con- 
stant scientific research. 

For 43 years SPARTON has served industry 
with quality products for both peace and war. 
We invite your inquiries for research and 
development of aviation electrical equipment. 

GROUND EQUIPMENT 
Sirens for Air Fields, Aviation Plants and 
Emergency vehicles. 

THE SPARKS WITHINGTON COMPANY 

JACKSON, MICHIGAN 
LONDON, ONTARIO, CANADA 
1900 - 1943 


[Where Counts 



Govro-Nelson 


COMPANY 



By the next mail we’ll send 
you all the help you need to 
GET YOUR AIR PILOT’S 
LICENSE . . . easier, faster! 

• • • if you send the coupon below 
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For C»A*P»**nd C»P«T*P* 

Prompt delivery on low-cosb DgfctjrP'SM 

CHAMPION GENERATORS 

Wind Driven t« 9 i»< ■»!••» * *” 

‘H*MP , OHAV ,a T.ON PRODUCTS 


If there is anything you want— 

or something you don't want that other readers 
of this paper can supply— or use — advertise it in 


Aviation's Market Place 


AVIATION "CLASSIFIED" 


changed 
your 

Let us know so that we can Iceep copies of 
Aviation coming promptly. 


ADDRESS? 


TO: Clccolallnn Dept . delation 


YOU CAN SAVE 
CRITICAL METALS 

i i ? 1 4vi wartime 

|PEC “ USEsf TOiTM 


DECALS 



Where To Buy 

NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 



ENGRAVING. 

ACID ETCHING, 
ELECTRIC MARKING 
... A// three with one 
machine ...the PANTO 

A COMPACT precision bench-type panto- 
graphic machine, with interchangeable 


descriptive Bulletin 

I. JACOEL CABLE 
SPLICING EQUIPMENT CO. 

1880 Hertel Aye., Buffolo, N. Y. 


5 A L LEX 


or electrically rr 


is only heat to ^permanently 




AVIATION, February, 1943 


T THAT COUNTS! 



"DILOT Light Assemblies may I 
A look alike, but it’s perform-! 
once that counts! Manufac-j 
luring these small parts in the 
large quantities now required I 
calls for experience, high speed ! 
production, precision methods ] 
and materials that always meet 
exacting specifications. DRAKE 
Assemblies have been developed 
to their high efficiency through 
years of Specialisation. Prac- 
tically every leading radio and 
aircraft manufacturer uses them. 
Demand has grown enormously, 
yet deliveries are keeping pace 
with requirements. When yon 
specify DRAKE for the Pilot 
Light Assemblies 
you need, quality 
I and dependable 

I assured. 


DRAKE MANUFACTURING CO. 

1713 W. HUBBARD ST. • CHICAGO, U.S.A. 


FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 37 YEARS 

Write for information 

THE FITZGERALD MANUFACTURING CDMPANY 

TORRINGTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD. LTD., TORONTO 


FITZGERALD 

’SS GASKETS 



ER 

Quick .volume production 
on new items to fulfill your 
Ajciecia£ tecjUjUi&rneMXA-^ 

WATERHOUSE CO. 


WEBSTER .MASS. 



PUMPS 

out -perform in wartime service 
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MULTI-SWIVEL VISE 



AVlAllun J /YlMIMXt I rLMV.L 


WANTED 

^'/OTCRAFT^PROI^CTs'^' 3 ^ 83 f ° r 

| 5 gssjs ,l s sse 
| 4 SSisijpttttrya^ 

I l=fz! 

! be held in strict confidence. 

AIRCRAFT PRODUCTS CO. 

Equipment & Products 

Services & Instruction 

Aircraft Batteries 

Boobs 


^H1 

Miscellaneous 



Employment 

skasz s.'vr 

Position Vacant 

BALTIMORE. MD. 


piSiH 

ENGINEERS AND 

burgh. Pa. 

(Continued on following ..nee) 

LAYOUT DRAFTSMEN 


. _ j 

WANTED 

NDEX 

•196 Allen Co.. Inc.. L. B 5 

for Aircraft Design Work. 


... 

Openings for both Men 


2 u 

ployed in Defense Activi- 


501 Pa7 American Navi ation Service 

ST. LOUIS. MISSOURI 

Professional 



« "“T 1 "?- c - 1 "" ” 

Services 

S^5ts£5'S*sa.SS 


t ” 
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SEE US FOR 


pair Station 188 


INSTRUMENTS 

NEW — USED — ALL TYRES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 
STANDARD AIRCRAFT EQUIPMENT COMPANY 

Hangar " 0." Roo.aralt Raid, Minaola, L I., N. Y. Gardan City 8753 


Positions Wanted 






PERSONNEL MANAGER 


opSt,es 





mSKet 





HIGH PRICES MARKET PLACE JUmtisaa 

St£js j ; gaggrsysvs 
” S=3S? 
J I .Aiysf-T.. 


AVIATION'S MARKET PLACE 



AVI ATI ON Omental 
cjfo.l JnduAtny .! 

NO OTHER INDUSTRY OFFERS 
GREATER REWARDS 
TO TRA INED MEN. 
GtHanlix PROVIDES govern- 
ment APPROVED TRAINING 


sanss ffsrsjuma 


aeronautTcaT 
: N G IM.I EJJ N G 


Aviation schools 


M^'AIRCRAIT INSTRUMENT 
TECHNICIAN 

AFTER the WAR YOU WILL BE o LEADER in this NEW. UNCROWED FIELD 
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ADVERTISERS IN THIS ISSUE 






Quelle^ Mela: Produces Co. ' 


McGraw-Hill Publishing C 




Muidcck Mig Co . 






Terry V Co^*Geoig£ A. 





★ ★ 


★ 


SCHOOLS 



AVIATION'S MARKET PLACE 

(CLASSIFIED ADVERTISING) 
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ALLIED RELAYS NOW STANDARD 
for FLIGHT, FIRING and 
COMMUNICATION CONTROL EQUIPMENT 

In design and in manufacture ALLIED RELAYS meet Army, Navy 
and CAA specifications for dependable unwavering performance. 





AVIATION. February, 


504 


1943 



The winged ingot is a symbol of free- 
dom-graphic expression of Dow's 
recovery of magnesium, lightest of 
light metals, from sea water to release 
airplanes from hampering weight. 
When peace returns this symbol will 
reach full significance. Millions of 
pounds of Dow magnesium— also fa- 
cilities for fabricating Dowmetal cast- 
ings and wrought products— will speed 
transportation and lighten innumer- 
able industrial and domestic tasks. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
PRODUCER OF THE LIGHTEST OF LIGHT METALS SINCE 1916 

MAGNESIUM 

INGOT • CASTINGS * FORGINGS • SHEET • STRIP • PLATE • EXTRUSIONS 
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Precision 


“Open Bomb Bay Doors!’’ 

B OMB BAY DOORS open and tons of destruc- 
tion hurtle accurately through the night on 
the enemy below! Capable of moving tons, 
“ECLIPSE” power-operated Reduction Units are 
the powerful muscles that open and close bomb 
bay doors, operate wing flaps, retract landing 
gear and tail wheels. Like other essential 
“ECLIPSE” flight components these vital, pre- 
cision-built Reduction Units assure positive and 
dependable action under all operating conditions. 


Scftfide 


Here’s the rugged "ECLIPSE" 
Motor Driven Gear Reduction 
Unit that opens and closes 
bomb bay doors. 


"ECLIPSE'' Aviation Accessories are important 
members of "The Invisible Crew" . . . Precision 
instruments and controls, which 25 Bendix 
plants from coast to coast are speeding to our 
fighting crews on world battle fronts. 


r//£ /HV/S/BLE CBEkY 


^Equipment by 





